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Foreword

The relevance of this book goes beyond its scholase. It sheds light on and
sets in perspective the large questions of our,tquestions of both theory and
human choice. It is an attempt to relate, “in ewatening spirals of thought”,
the basic anthropological concern regarding theureatof man and the
predicament that faces him, the role of technoliogyefining this in our time,
the dominant cultural paradigm underlying such &ati@ship between
technology and human destiny, and the politicatesses through which this
relationship and its transmission of a particulattwwre are sought to be
legitimized and challenged in our time. It is anbétious undertaking gently
(though not modestly) carried out, a political eathat is intellectually waged.

Keenly aware that the basic paradigmatic issuésddwman intellect have
been transformed into problems of power and cotétam of cultures, the
author seeks to understand the deep chasm thatedisocieties through
examining the intellectual and historical rootsrédué. Most of the current
debates on technology, development and interndtadar are reflected in the
analysis presented here. The ecological crisigtantble of Western technology
in it is spelt out vigorously at various pointstlire analysis. The theme that it is
not merely technology that is at fault but the niegmand direction given to it by
the cultural paradigm of the modern West is afrraed in parts demonstrated.
The author is aware of the central importance efghlitics of technological
choices and the international and global structutirereof; he is at the same
time unsparing of the elites and intelligentsidahaf Third World for their falling
prey to such choices and in the process ravaggiglinds and exploiting their
peoples.

The author is also aware of the emerging shifteenwvorld balance of forces
and the likelihood of reversals in dependenciesraladive advantages between
the North and the South. And having exposed theteiebus consequences of
the Western model of development, he presses hotranty the desirability of
alternative development



strategies but also their feasibility and necesBity he is deeply troubled by the
persisting halo of the dominant model based orclan@ogy of abundance in
large parts of the world, a model that has provat bnworkable in practice and
invalid in theory and whose appeal rests almostiyla illusions and the sway
of vested interests.

The picture of reality that emerges from this stahd the volume of
empirical evidence it draws on is one of a balasfdeope and despair - of the
possibility, even historical necessity, of transfation of both of the
techno-economic structure of the world and itswalt underpinning but one
that is constrained by the staying power of theustquo and its capacity to gain
new adherents and new legitimacy. It points to ¢hécal importance of
political consciousness and will - not just of editbut of a whole spectrum of
actors and movements - for intervening in this aderand bringing what seems
to be on the cards to fruition. But while it poitdsthe criticality of the political
dimension for effective intervention, it does nttempt to provide a strategy for
bringing this about. There are many insights andgestive leads in this
direction but these do not add to a strategy ofisiteon that is not just
intellectually perspicacious but also politicalbakible.

Such a strategy is hard to come by. The availabtéricies of social change
have become dated. Indeed it is not clear any ri@eany one compelling,
allencompassing intellectual structure of thougttt action can alter the human
condition. Nor is it clear that what appear asdnisally necessary tendencies
can in fact prove inevitable -except perhaps "@tety’. Human systems are far
too complex for a given framework of thought to @vehend and control. New
variables are always in the offing, new defences geevailing systems
contending with new crises threatening them.

The best example of this is the fate of Marxism dontemporary
history - without doubt the most influential of altellectual movements. Marx's
projected transformation from world capitalism tond socialism is nowhere in
sight. It is not that Marx's conception of histatichange lacked in either
theoretical rigour or empirical sensitivity, or tlwapacity to spur people to
action. His was one system of thought that coudthtko have done all three. It
was rather that new phenomena shaped the histprime¢ss which Marx could
not foresee: the long lease of life provided toitadipm by imperialisms of
various shades, the success of liberal democratic



systems in taming proletariat and other revolutigqaessures in many parts of
the world (including in some “backward' societiésg, convergence of opposing
systems of thought and belief caused by technabgliéfusion and the war
system to which the very success of communism wieSdJnion and China
have contributed. Still more unforeseen defencabefsystem' seem to be on
the horizon.

One line of thought in this work, though less fullgveloped than others, is
to show the common heritage of liberalism and Marxin the techno-economic
assumptions of the paradigm of the modern Westasttress the need to look
for alternatives outside this cultural paradigm.rkjdike the philosophers he
ridiculed, seems better equipped to “explain'tytian to ‘change' it. This book
points to the necessity of rejecting the Westeatgmse of universalism and for
nonWestern cultures to seek answers to their pnegéthin; and in the process
not only provide pluralism in techno-cultural syste but, through such
pluralism, help Westerners themselves in dealinly thie new crop of problems
they now encounter. This is a perspective thaegriming to be widely shared.
Among other things, it can enable man to transtlea@@xtreme parochialism of
Western science and its so-called objectivity, ahmigat the author explodes
guite ably. Such a transition from the global sgrefione particularist culture
and hence of one technological paradigm to a diyersf cultural and
technological systems will not, however, be pddilig easy to bring about even
if it is intellectually and morally appealing. Anlde author knows this.

That brings me to what | think is the most impotiatellectual and political
issue arising out of the encounter of cultures kizest been posed by this work
and the stream of thought it represents. It isisisee of 'relativization' - of
technology, of traditions of science, of intelledtparadigms, of culture. The
author has forcefully argued and elaborately docuetethe case that different
cultures have historically created their own saigngenerated techniques
relevant to the problems encountered by them it kg the goals accepted by
them, and determined these by reference to thetmndtive paradigms and
meaning systems. He has argued that this contitmée@ the case until “the
disruptive impact of the Vasco da Gama epoch” whiahmatized civilizations
other than the West, and that it is necessary 4establish the plurality of
paradigms and, thenceforth, of the relationshigvben technology and culture.
There is a great deal of truth in this. The pdiat tvith the gradual restoration of
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independence to various non-Western cultures thrdligir own striving, and
the consequent 'relativizatiorof cultural paradigms and technological
selectivity, there will open up enormous possiletitfor the peoplesfthe world

to deal with their problems gmerceived by therhas been well argued by the
author.

I would like to carry this analysis a step frutheowever. While affirming
the value of diversity in realizing human capasitignd in preserving the
richness and continuity of different cultural stres it is necessary to also
consider the issue at another plane and in thdfgpkistorical context of the
contemporary world. The expansionism of the WestilaMacking in a truly
universalistic impulse and based in the main onidation by-one local region
over the rest of the world, has in the processedea 'world history' even' if this
is not reflected in the writing of modern histogy,charge made by Geoffrey
Barraclough and examined in some depth by our abire. It is not possible to
wish away the West; the point is to expose thaitio perpetrated by it that the
Western scientific paradigm provides a universa hance absolute referent
and is the only basis for world unity. It followsat the search for an alternative
paradigm has to be a search for a new basisitf, not merely the assertion of
a diversity of cultures and their correspondingestific and technological
traditions.

The material assembled in this volume not only {soto a plurality of
paradigms encompassing technology and culture astableshes the case for
alternative technological systems for the future.also provides a new
comprehension of the human enterprise as a whale, that rejects the
hegemonistic conception of unity and affirms divtgras an essential principle
of any attempt at integrating reality. The trutibabdiversity is better conceived
in this manner than as a basis for asserting urgrgities and worldviews. The
latter approach is not necessarily indefensibld. iBprovides an insufficient
basis for morality. Properly understood, works likés one are attempts to
provide a new conceptual comprehension of the husnaeavour, oriented to
the “exploding perspective of our times” as stdigdhe author in his Prelude. If
this be so, it is necessary to say that culturigtivesm is not a satisfactory
alternative to hegemonistic universalism.

I shall end by restating my own position on this thénk it is relevant. (I had
first stated it in my Editorial introduction to tHiest issue ofAlternatives : A
Journalof World Policy.) | believe that every
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major new human experience calls for a new thezalatesponse, different from
all earlier ones: a new theoretical paradigm isjust a mental construct but a
response to a new empirical reality. But while iBiso - and all assertions of
universality for one particular model of life mum resisted on grounds of their
being both arrogant and obscurantist - it is disodase that there is some unity
underlying diversities.

This is so in two respects, especially in the modage. First, the different
societies one talks of are interrelated and theseswnderlying the problems
they face are at least in part to be found in theserelationships. Second, there
is a unity in the flow of history which gives itree@ determinacy, no doubt with a
lot of scope for intervention, but not without lisi To ask for a different
alternative for each society without referenceéntliasic unity provided by both
the interrelations in which different units stanidahe determinacies of the
historical process would be to ask for infiniteginsentation which will not stop
at national frontiers and will extend to regionethnic and even professional
identities. Any search for alternatives that does seek to foster a new and
better unity for all is liable to lead to disintegon and chaos. | think it is
necessary to reject chaos as a preferred alteefati\civil society.

The philosophical perspective that should guidésarc endeavour should
steer clear of both imperialist claims to univeitgand the normless striving for
relativity: it should affirm both the principle painof each entity (human as well
as social) to seek out its own path to self-reitbmaand the principle of
integration of all suchentities in a common framework of interrelationship
based on agreed values. The world as it is at presmstituted violate both
autonomy and integration as principles informingnan arrangements. It is a
world based, instead, on a framework of dominahaeworks through endless
fragmentation and tensions, one that relies heavilynstruments of violence
and institutions of inequity. It is only by seekiagnew structure of the world,
and as a basis thereof, a new approach to techn@od a new ethic of
interrelation between cultures and polities thatrehwill be scope for drawing
upon the richness of diverse human experiencegeatiding alternative modes
of human fulfilment.

RAJNI KOTHARI
Centre for the Study of
Developing Societies
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An Apologia as Prelude

The rising generation will inevitably look back aovihe twentieth
century with different priorities from ours. Bormtd a world in
which - as all present indications suggest - thnguestions will not
be Europeanuestionsut the relationships between Europe, including
Russia, and America and the peoples of Asia andafthey will find
little relevance in many of the topics which engex$the attention of
the last ,generation. The study of contemporariphisrequires new
perspectives and a new scale of values.

-Geoffrey Barraclough

Our descriptive and evaluatory ideas of the variegtinological systems that
men and women have created in different regionshefworld and of the

cultures involved with them have been formulatederothe past couple of
centuries; with reference to the Western experieotdghese phenomena.
Concepts and categories, reflected from a limited af the human world, have
been indiscriminately and illegitimately used tglkexn, assess, and move all
other great chains of being.

While some Western scholars may claim that sudbrectvere set forth in
honour, it is a fact that the extension of the peadity of the West to the
non-Western world can be directly correlated withrecrease in the sum total of
poverty, pain, and destruction in that part of tlebe. We are gradually
reaching the stage when it will be possible to laiot the arrival of a new
principle: “the greatest unhappiness of the greatessible number.”

The non-Western experience of the West througlpaisétwo centuries and
up to the present day, normally subsumed undemthetle of colonial and
neo-colonial history, occupies a considerable portif this book. But | have not
intended to repeat what others a have already €aicthe contrary, | would
agree with those historians who tend to see thendall and neo-colonial
disruptions of Southern nations as having been otten exaggerated.
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My point is different:, that the colonial impactshheen small precisely
because we are at the beginnings of the real alage. The comprehensive
disintegration of non-Western societies is yet éone. That traumatic event
might only be precluded, in my opinion, if whaelm the “Western paradigm”
is checked immediately in its influence over theitkern real world and its
mind: in other words, if it is relativized, or relgted to where it once had its
origins.

The unorthodox character of the ideas proposedithéris book is not an
inherent quality of the ideas themselves, but oveglser to the unorthodox
nature of the framework that has been formulatedcdatain them. The
framework enables, | hope, a sharp criticism of @simages of the world,
while simultaneously pushing forward a more positwnd objective alternative.
The framework itself may appear as being wholly rfend partly audacious),
but on no account is it absolutely original. A damiperspective has been
outlined in an earlier work, albeit in an area cfigarly endeavour other than
mine.

I have here in mind Geoffrey Barracloughan Introduction to
Contemporary Historyl] and | am certain it would be in the reader’s irgeie
| did present now, quite briefly, Barraclough’sualhg perspective of his field of
involvement. For, although our areas of enquiryrareidentical (mine is more
inclusive, more unwieldy), our points of referermmverge, and Barraclough
understood, could (but | am not too sure) make my oentral concerns more
digestible.

In his book, Barraclough sets out to argue a case fnew discipline of
study: contemporary history, to be understood asw phase of historical
investigation that takes for its canvas a widerldfighan the limited
Europo-centric  preoccupations of modern or conesali history.[2]
Contemporary history, he observes, distances fiseif its predecessor through
the simple discovery that it is world history, “atftht the forces shaping it
cannot be. understood unless we are prepared t@t adorld-wide
perspectives”.

The excuse for Barraclough’s proposal is his chawmanswerable, that
modern history, in dwelling too exclusively on Epep has expended more
energy than was warranted on the old world that dyasg, rather than on the
new world that was coming to fife. Let me preserdradom example of what he
would criticize: a 1975 edition of a history tegtepared by four scholars, titled,
Civilizations: Western and Worl@] Of the thirty chapters in the volunae is
on Asia! It is difficult to deny that the historie$ the past couple of decades
have been parochial “accounts of the two world wHrs peace settlement of
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1919, the rise of Fascism and National Socialistd, aince 1945, the conflict of
the communist and capitalist worlds”.

The nature of Barraclough’s proposal should notibéerrated. He is not
merely arguing for more extensive accounts of esjent a world-wide scale: far
less does he mean the hasty, embarrassed additianfew chapters on
extra-European affairs. He is demanding, in factew framework and new
terms of reference, all of which implies a re-exaamion and revision of the
whole structure of assumptions on which moderrohjsis based. “Precisely
because American, African, Chinese, Indian and rotheanches of
extraEuropean history cut into the past at a diffeangle, they cut across the
traditional lines: and this very fact casts douhttbe adequacy of the old
patterns and suggests the need for a new grountiplan

Finally, and this is where our interests coincilarraclough suggests that
such a new ground-plan, concerning nothing less tha globalization of the
focus of historians; demands the invention of a seale of values.

Formerly, a modern historian had one central reter&urope. What
happened within Europe was significant; extra-Eaewpaffairs were literally
extra - not integral to his concern. Today, Europgaminance is no longer even
theoretically defensible. And any historian, conssly or otherwise setting out
to chart the general lines of history, and at thenes time fundamentally
convinced that the rise of Asia, Africa, Latin Anoar, and the Communist
economies can still be treated as tangentiallyréstang, will severely test the
credibility of his readers.

Yet, such an historian is faced with the choiceriteria and selectivity,
above all else, of reference. In place of one pafiméference, he now has half a
dozen, even more.[4] Perhaps we have not so mpcbldem here as we have
an almost impossible requirement of absolute ingdéayt and neutrality, which
would place any consequent undertaking beyond dalrast of most cultures.
Barraclough has succeeded very well here, by atijcahe European
perspective. For that reason alone, he might wellgto be the first universal
historian of the twentieth century, which meang thaversities in any part of
the world, north r-nd south, could prescribe hirthvittle unease.

There is, however, one crucial difference betweandlough’s intentions
and mine, which might well serve to underline whias book is not about.
Barraclough intends to follow up his ground-plan
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with an actual narrative history of the contemppraorld-picture based on it. |
am interested in the mere establishment of a singfaund-plan and the
problems this involves, in our understanding ohtetogy and culture. The
writing of an actual history of technology, for exgle, is beyond my intentions,
and more important, beyond my competence.

This is not to deny that | have used a considergidamtity of material from
the history of technology: but this material shaogdseen as illuminating a point
or the more general themes of the book. The resigeuld not look for any
systematic, even representative treatment of thtryi of technology. Similar
observations may be made of the other disciplimes@ntered in the volume:
history, anthropology, sociology, or political sooe. While discussing the
historical development of societies, for examplehave left out detailed
considerations of Japan, the United States of Avagdr the Soviet bloc. Thus,
while the book seems ambitious in aim, it is notrsactual fact.

For, unlike Barraclough, | am not an historian.tNe¥, for that matter, am |
an anthropologist. | was trained principally in Ipebphy, within the
“generalist” tradition. | am therefore naturallysgosed to enquire into facts, or
rather, into the manner in which our values or guppositions determine our
approach to and selection of facts. It is a happinadence that only
“generalists” (an ever dwindling species) dare takestudies of this kind, for |
remember Geertz once saying that an accurate agegoderstanding of new
countries demands that one pursue scientific quaonpss any fenced-off
academic field into which it may happen to wander.

Further, a fresh understanding of technology ardti®iand the invention
of a new framework for the purpose are only replstified if | can show that
existing frameworks have proved inadequate: at mouseplaces in the book, |
shall indicate the inadequacies. Since most ofetHenitations are easily
betrayed in print, | have focused my sights onliteeature traditionally dealing
with the twin issues: therefore, the bookish gyalif some of the ideas
presented here.

Barraclough is useful here again: he accepts the da Europocentric
studies as a given, then works to avoid it. | feekecessary to delve deeper to
discover some answer to how we arrived at a siinatthere Europe could
appropriate to itself a position of absolute refefé] | believe that world
history began earlier, about 1800 as an averagg, paen the balance between
Asia and Europe turned into
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European dominance over Asia, thereby completiadgdtal rule over the south
by the northern hemisphere. | am also keen to exattie lateral “spread” of
this idea of dominance from politics to our ide&sezhnology and culture. In
other words, how did Europeans come to believeiKerthe Chinese) that
evolution had created two different human mindae for themselves, another
for everybody else?

Here we come across a very crucial problem, coethin the principle
enunciated to me (in jest) by Dr. Ward Morehouseat @ll cultures may be
equal, but some continue to be more equal tharrotAeculture is a system of
values, or as Geertz put it, a web of meaningsd@&inition, values, meanings
and the systems based on or incorporating thenmeoenparable. There is in
reality no independent standard in relation to Whooe could compare Indian,
Chinese, Euro-American, or African culture to coapewith a result of one
being better or superior to the rest. Let me erpais with an example.

Random example. In the assemblage, maintenanaedraul of a machine
tool, one of the considerations the engineer haketp in mind is how to
measure the geometrical accuracy of the tool. && in this regard is made
un-complicated by the existence of internationadlgreed standards that
prescribe the required specifications. His acceshdse standards and the fact
that they exist, enable him, through comparisoniest the corresponding
accuracy of his own tools. In other words, therarisindependent reference
point in relation to which his tools might be asssh found wanting, or
adequate in precision.

When we deal” with cultures, however, there is xivaeculture standard
which would enable us to opt for a cultural systemthe basis of rational
choice, or to judge another as inferior. Yet itd$ so long ago that educated men
were arguing in favour of a Second Genesis, thatioreof all men in the image
of Western man. The Europeanization of the wortdyse (Barraclough's
complaint) was repeated (and still is) in otheaaref human experience.

Thus, a history of art turned out to be a histoinEoropean art[6] and a
history of ethics, a history of Western ethicsINgw as far as my knowledge
goes, there has been no society that did not hewagruent system of ethics. As
Professor LeviStrauss wrote in Regred History,“men whose culture differs
from our own are neither more nor less moral thaselves: each society has its
own moral standards by which it divides its memhets good and evil”.
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Recently, Dr. Joseph Needham, sinologist, suggegtéte® bluntly that
Western moral philosophers might profit from a sesi study of how the
Chinese went about inventing an ethical system tivdike the Western one,
was not based or dependent on a religious standard.

The assumption of Euro-American primacy in humasness not been
without effect on studies of non-Western sociedied civilizations. | have used
the phrase, “an imperialism of categories”, to @k the meaning of the
illegitimate examination and evaluation of non-Véest societies through
criteria fashioned in the Western context. For amal@gous situation in
technology discussions, | have spoken of the “tyization of historical
possibility”, that is, the refusal on the part ajr@at majority of learned men in
the West, and their pale imitations in the SouthHeFmisphere, to accept that
there are possibilities, theoretically defensildé technological futures other
than the ones they were indoctrinated with. Thouygfactically speaking,
Guatemala, Greece, Chile, Vietnam and so on catefiroof that any choice of
new societal directions may be subverted by biggrgolitics.

Thus it is through a critical assessment of thesgm&tion of various
intellectual traditions that | attempt to bring tfora groundplan that is more
realistically oriented to the exploding perspectweur times. Here, in a sense,
Barraclough’s task is easier than mine: the ralation of the places of
Churchill or Hilter is hastened through the weawihg larger net of human foci:
Mao and Nehru and Nkrumah. All that is possiblenfigrhere is a re-instatement
of Herder's conviction of the relativity of cultug¢8] For technology, my task is
easier: there is enough evidence to establishralitjuof technical histories for
the past and the possibility of different, altenwmatechnological systems for the
future.

Two final observations, one, on the context of thaek, the other, on its
style.

The reader may judge it paradoxical to learn thiattolume was completed
within the portals of a Western university., thechmological University of
Eindhoven, in the Netherlands. The incongruity Grenapparent than real, for
nothing more is being attempted in this work (igament is needed) than
pushing the demands of Western scholarship to tigeirous limits. | have been
brought up to believe that all Communist scholavlyrks are ideological, not
objective, therefore untrustworthy. | have leftd@evorks aside for they are easy
prey. But the reader will surely be surprised tdfthat a large majority of
Western works have been equally ideological, andhes book will show,
equally untrustworthy. The nature of objectivitygi®atly transformed when we
assume a world-wide perspective on human matteiss new form, it makes
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large, nearly impossible demands. All the samet, ilv@o reason why these
demands should be refused.

I am not so sure, in the final analysis, whethé& bHook would have been
permitted in any university outside Dutch bord@ige Dutch are like the Hindus
in their great tolerance. Not only did they finarmog bread-and-butter needs
while | was in their country, they even awardedar@octorate for my trouble,
and the Department of International Affairs at Mimistry for Education and
Science Policy contributed a substantial grant tde/éhe printing costs of the
University edition, from which this work .is condsau.

Where the Dutch saw difficulty was the style in @hthis book was written.
You may be as tolerant as a Hindu, but that sttisinot prepare you for a Hindu
actually operating in your midst. Certainly, no Wéen scholar would have
written a book in this manner. For myself, | cosfés a culturally acquired
disinclination to present a linear argument thatsrall the way from the
inception of a book to its terminus: | prefer takpiup a theme, and while
discussing it, pick up another, and a third, attoustnd so on. The final chapter
is the jigsaw puzzle complete. So much for the wmsdhat the Indian mind
tends to work in ever widening spirals of thougfite unaccustomed reader is
forced to pay greater attention as the book unfddgshaps, here is his or her
chance to make a small contribution to crossculturaderstanding. My
compatriots, | think, will be infinitely pleased.

CLAUDE ALVARES

The first of January, 1978.
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THE POLITICS OF ANTHROPOLOGY

“Through the years,” wrote the Argentinian writdorge Luis Borges, “a man
peoples a space with images of provinces, kingdonesintains, bays, shops,
islands, fishes, rooms, tools, stars, horses aoplpeShortly before his death,
he discovers that the patient labyrinth of linesés the image of his own face.”.

Borges, writing as a Latin American, would not hagused to extend his
description of the life of a man to the life of@tare. For, through the centuries,.
even a culture imperceptibly peoples its geographiy the stuff of its own
living creations. Natural objects, living beingsidaall artefacts, come to be
manipulated by a culture’s invisible hands andgeak its silent language as
they carry the imprint of its forms of expressiats, thinking processes and
philosophy, its language and technics. With thespgs of time, a culture
discovers in itself a distinct face, regulated aadtrolled by a distinct mind.

The American anthropologist, Clifford Geertz, irs hiecent volume of
scintillating essaysThe Interpretation, of Culturesyould therefore proceed to
define culture as an internally consistent systémeanings. “Believing with
Max Weber,” he wrote, “that man is an animal susigenin webs of
significance he himself has spun, | take culturegthose webs, and the analysis
of it to be therefore not an experimental scienteséarch of law but an
interpretative one in search of meaning.”[1]

Another anthropologist, Ruth Benedict, had earlyhis science’s modern
phase, already condensed the implications of swiévaas Geertz's, when she
had concluded that all cultures should be constfjereprinciple, with equal
value.[2] This had been Herder’s conviction alreadgrly two long centuries
ago, when he had maintained that every society kntmwhis time -whether
Indian, Chinese, Egyptian, or Greek - had growna@exkloped in a distinctive
manner and in response to the combination of enmiemtal conditions
presented by its particular time and place.[3]

Therefore, he noted, a society should be considéedn organism, in and
for itself, “without foisting any set pattern ori.iHuman history may be better
described not as a movement of different peoplesartds some convergent
mythical future (although at different speeds amndistinct groups), but as the



experience of many discontinuous cultures, eadtséff equally important as
exhibiting the variability of the products of humdnventiveness, each
crystallizing a system of meanings irreduciblehe others.

Thus Geertz reported that in Java, cultural opidiecreed: “To be human is
to be Javanese.” Other fields, noted the Javao#sey, grasshoppers.

But the anthropologist is also a grasshopper, heceby hangs a tale. The
anthropologist rarely questioned the premises of dwn culture: the very
encounter with an alien community living quite dnegly within the bounds of
its own meaning system, should at least have gsdidim to reconsider his
own “field” as merely one among many, all more esd fertile to the
imagination of man.

I would be the first to acknowledge that the anplafogist was indeed a
courageous and heroic person: more often tharhadiad to struggle to live in
the community he studied. And those laborious ogta#s he compiled of
genealogies, objects, myths, and vocabularies geogimple testimony to the
sincerity of his purpose. But at the beginning and of it all, he allowed the fact
of his grasshopperhood to slip beyond the focuki®fimmediate task. If he
documented, faithfully, the ways of life of theeadicommunity, he did it within
a framework of mind that located the community vel lower than the one on
which he himself, as a member of Western cultuosdsand lived.

Such a situation favoured the proliferation of cortdble myths, the most
persistent one of which taught that non-literatepbes in Southern countries
possessed something like a “primitive mentalitigttwas not merely different
from, but inferior to its Western counterpart. THigimitive mentality”, the
myth noted, was highly concrete, while the Westannd was more “abstract”.
The former was also supposed to connect its idgaste association, while the
latter used general relations. Further, the naititbe Western mind disposed it
to logic and consistency, while the primitive mirftbated easily in
contradictions: it was also generally more emoti@mal childish, and so forth.

It is a relief to discover, that though such theiog has not entirely
disappeared, it has at least been empiricallyfiats[4]

Gerrit Huizer and Bruce Mannheim are editing a wdtin which a group of
anthropologists born in Africa have set out to eltssthe “imperialism of
categories” that determined the researches indbatinent of a number of
leading, non-African, primarily Western anthropadkig.[5] Our point,
however, is that anthropology is merely one examplée African
anthropologists’ analysis of the ethnocentrism supg the main body of
anthropological literature on African peoples carrépeated in areas as diverse
as political science, economics, art, law, sociplognd psychology, more



crucially, with the understanding of technology autture in the world at large.

This submission of the vast panorama of human tbfehe rule of a
monolithic paradigm is not a product of our own.dgdact, it first .originated at
the beginnings of the nineteenth century. Befoag, tomething analogous had
taken placevithin individual societies themselves. It is not necessaiprove,
for example, that dominant classes and races hidga beld quite distorted
views of those subject to or dependent on them.

Up to 1861, for example, the year the British c@brgovernment
introduced a more uniform penal code in India, alBmin murderer (under the
existing Hindu law) could not be put to death. deShudra, a member of the
lowest caste, who happened to sleep with a womarhajher caste, usually on
the latter's seducement, would automatically sutfgecution. In China, as
Etienne Balazs observed, traditional Chinese histaras written “by
scholar-officials for scholar-officials”. A man wheoebelled against the
established order was termtsd, which is also a negative particle in classical
Chinese grammar.[6]

In Britain, Karl Marx substantiated his critique tfditional political
economy by pointing out that the classical econtsnig accepting private
property asgiven,had subordinated their science to the social isteref the
ruling, landowning class against the interestshef¢lasses subservient to it, a
proposition firmly supported by the careful schekdp of Brian Inglis, in his
extraordinary study oRoverty and the Industrial Revoluti¢ri.

These issues constitute the core of the largeiptiise of the sociology of
knowledge, into which we shall not enter here.[8F @m is a description of the
situation that has come to obtain not betwekssesbut betweercultures,
more appropriately between dominant and dependédtires. | am not being
entirely original in suggesting that the politicddminance exercised by the
industrialized nations has made possible a pardtielinance of one cultural
conception over and against all others unabletegmte themselves within its
framework. Let me be concrete and turn to historydetails.

In 1498, Vasco da Gama inaugurated the sea rolelign. From that year,
and for the three centuries that followed, Asiavpbto have a larger and more
powerful impact on Europe than is normally realizé&dbnald Lach has
appropriately titled his first volume in hissia in the Makingf Europeseries,
asThe Centunof Wonder9] Later, we shall describe the material and cultural
influence of Asia on Europe between 1500 and 188@.current infatuation of
the Southern nations for the West is of briefeatlan.

The reversal of the European image of Asia seembai® occurred,
however, in a gradual period between 1780 and 1880which time the



foundations of the industrial revolution in Englahdd already been laid.
Voltaire noticed a bit of it. Having once considgiadia as “famous for its laws
and sciences”, he felt it necessary to denouncethneasing preoccupations of
Europeans in India with the amassing of “immenswifes”, and this led him to
remark that “if the Indians had remained unknowth®Tartars and to us, they
would have been the happiest people in the world”.

By 1830, the British had acquired, in what was éezdime a completely
European century, a flattering notion of the natfréheir own civilization, and
a thoroughgoing contempt for every other. In Iritfialf, this new attitude found
expression in the famous Minute of Lord Macaulaytiba 2nd of February,
1835:

| have never found one amongst them [the orietsdkigho could deny that a single shelf
of a good European library was worth the wholeuedliiterature of India and Arabia.... It
is, | believe, no exaggeration to say that all iistorical information which has been
collected from all the books written in the Sanskanguage is less valuable than what
may be found in the most paltry abridgment usegr@paratory schools in England. In
every branch of physical or moral philosophy thatree position of the two nations is
nearly the same.

Macaulay went on to note that the Board of Pubiistruction would be
wasting public funds. should it print books of ladilearning “which are of less
value than the paper on which they are printedwtake it was blank”, and that
the artificial encouragement to “absurd historyswad metaphysics, absurd
physics, absurd theology” would end in the raisif@ “breed of scholars, who
live on the public while they are receiving theailueation, and whose education
is so utterly useless to them that, when they mageived it, they must either
starve or live on the public all the rest of tHeies”. Little did Macaulay realize
that it would be precisely the English system heotfuced that would produce
the “breed of scholars” so characteristic of Inal@ the other Southern nations
today: the educated unemployed.

That was, as | said already, in 1835. In 1959Dthteh historian, Peter Geyl,
had no different view of these matters.[10] In etdee delivered at that time,
Geyl considered it a stupid proposal “that we stiqurescribe extra-European
history as a subsidiary subject to our best stisdeand he went on to express
the fear that the extension of the secondary satwoiculum to include Asian
subjects could “only lead to a disintegration aéltectual life and to hotchpotch
in the pupils’ heads”. In chapter one, we shallepiss Jacob Bronowski moving
along a similar rut.

The next influential person on our list, Karl Mahad his own theories
about the role of British industrial civilizatiom iindia. “England,” he wrote,



“has to fulfil a double mission in India: one destive, the other
regenerating - the annihilation of old Asiatic stgj and the laying of the
material foundations of Western society in Asia€ Went on to emphasize how
the British werebreaking up the village community, uprooting harafic
industry, and establishing private property in lawflich he termed “the great
desideratum of Indian society”. Industrial life wdwreck the caste system:
“Modern industry, resulting from the railway systemwill dissolve the
hereditary divisions of labour, upon which rest tindian castes, those decisive
impediments to Indian progress and Indian power.”

Here, again, the remarkable fact is that a hungeads later, Peter Drucker
(the godfather. of the global corporation) wouid be theorizing along similar
lines. In one of his not so well known booltfie Landmarks of Tomorrowwe
urged his readers to face “the new reality of thkapse of the East, that is, of
non-Western culture and civilization, to the poiabere no viable society
anywhere can be built except on Western founddtiorte based this
pontification on the perception that:

Every single one of the new countries in the waolday - including those that have not
yet shaken off colonial status - sees its goatsrtransformation into a Western state,

economy and society, and sees the means to achisgmal in the theories, institutions,
sciences, technologies and tools the West hasajgae[11]

Both Marx and Drucker, in formulating their predcts, were running
away with the evidence. Predictions (which have adbithof turning into
prescriptions) to be even mildly credible, must freceded by at least a
description of what is. And certainly no accuraesatiption of non-Western
human experience could ever have been possible miitkds convinced, for
example, that Western philosophy was the neargsibaph to metaphysical
truth ever attained by mankind, that the Christrafigion contained truth
incumbent upon all men everywhere to believe.

As Dr. Needham put it, even European painting andpture had become
“absolute” painting and sculpture, that “which siti of all cultures must have
been trying unsuccessfully to attain”. European imwgas music, all other
music, anthropology.[12] The study of white meremwvas a separate science
called sociology: anthropology was for the rest.tiveologies of knowledge
acquisition that ignored the scientific frame oference were permanently
unrealiable or ideological, to be studied propeaty matters of “historical”
interest, as the curious, quaint contents of actitin in the museum of mental
history.



If Macaulay was one of the first to set out to prdm how best, in his case
Indians, might save their withered souls, he wase #he virtual founder of a
movement that would carry on his tradition to thesent day. And the history of
prescriptions concerning how nonWestern societighinbest achieve Western
standards of life is studded with a long list déistrious names, including
Bertrand Russell, John Dewey, Talcott ParsonsRartkd Benedict.[13] The last
two scholars sat on a taskforce charged with thblem of incorporating Japan
within the American economic pattern, and Beneslicvolume, The
Chrysanthemum and the Swonrdas commissioned by the Ofce of War
Information.[14] Lately, we have had Project Can§l®] the revelations by
Noam Chomsky concerning Vietnam,[16] and, of coutise entire disgusting
family planning movement.[17]

THE POLITICS OF POLITICAL SCIENCE

The end of the Second World War was followed byribe of a fresh generation
of states. and by the time the world had entered fiities. a

growing concern with the phenomena of “backwardhesand
“underdevelopment” had come to the fore. The leadeonstituting the
governments of the new states were faced thenthetissues and problems that
Latin American nations had faced earlier and Africtates would in the near
future: planning for “development” and the choiéasuitable strategy to effect
it.

These men of government, with rare exceptions bleath brought up in the
Western tradition. What is not so well known is tthiaey were not very
experienced in the art of government. In suchuwasin, it was natural that the
West, as inspirer, should soon turn into the Wegjuade. American experts sat
on committees to formulate the First Indian FivaeaiyBlan. And in 1960, Walt
Rostow, in one of the most influential books of trezade to follow, set out to
argue the credibility of their prescriptions.

Actually, as is now well known, Rostow's bodkhe Stages of Economic
Growth,was not concerned at all with the “backwardnesghefnew states, but
formed part of a tactic designed to aid Dulles agfakhrushchev in competing
for the allegiance of these nations, still unconitto either of the two power
blocks. The sub-title of Rostow’'s book, Aon-Communist Manifesto,
underlined its nature of being an overtly politigaktrument of cold was
ideology.[18]

Rostow argued that the key to successful develophagnnot with the
Soviet Union, but with the West, that it was therefin the interests of the



non-aligned nations to jump on the Western bandwagaF. Wertheim was
one of the few Western thinkers to notice the ratfrRostow’s description of
Russian industrialization: that the American ecoistisn famous thesis of a
“take-off to sustained growth” provided an “argurh@ér explaining away the
specific significance of the Russian Revolutiory,dtaiming that the “takeoff”
in the Russian economy had occurred twenty-fives/bafore the revolution of
1917.[19]

It would take another fifteen years before scholasuld isolate the
fundamental deficiencies of Rostow's model;[20]thg time the critique had
been accomplished, the economic and industrial esdgnof the Western
paradigm, in so far as they might have had sigafe for the new nations, had
lost their great appeal. But not before the serftictation on the part of the
industrializing nations with the model had resulteda powerful- current of
dismay, disillusion, and disappointment.[21]

Yet, Rostow was not an isolated example. In tha afepolitical science,
Western scholars had been equally busy construsitini¢gar, only more bizarre,
models and disseminating slanted advice. Thesdashwere not concerned
with the problems of the new nations in their aftésrio industrialize (that being
Rostow’s business), but to modernize.

The model presented by these scholars on a plstt¢o, speak, was again a
distinctly Western one: formal democracy in comborawith a rationalized
bureaucracy; the new states should dispose theessédvattain this, since it
represented the “summit” of political developmemew states not yet
incorporated within the model were to be termeaditional”, or better still
“transitional”, that is, still undergoing the thseof modernization. W.F.
Wertheim again noticed the political implicatiomsdgpointed out that the chief
exponent of the school, Daniel Lerner, was guiltgxtreme ethnocentrism in
identifying the traits of modernity with those chateristic of American
society.[22]

The modernization debate has its roots in the iclalssociological tradition,
a tradition which occupied itself with the constiao of a conceptual model
revolving round a pair of polar concepts, and tatampting to grasp through
this the structural changes taking place as aitiom@dl” society moved into
modernity. The polar concepts included pairs sushstatus and contract,
gemeinschatindgesellschaftiraditional and bureaucratic authority, sacred and
secular associations, informal and formal grougssamon.

Talcott Parsons elaborated further on these toyaedhis own list of five
pairs of alternative value-orientations or polamicks, which he claimed
exclusively indicated the contexts of any socidicacwhatsoever. Parsons had



departed from Max Weber to the extent that his rhage a wholly abstract
one, not constructed through the study of any iexjssociety. His five polar
choices included:

affectivity versus affective neutrality

particularism versus universalism

ascription versus achievement

difuseness versus specificity
self-orientation versus collectivity-orientation

From Parsons it was but a small step to contenBedgsHoselitz would do,
that the developed Northern countries all exhibiteé polar choices of
universalism, achievement and so forth, while tleutBern nations were
characterized by a total allegiance to the altesiadscription, particularism,
diffuseness, and self-orientation. A smaller steggin, for the description to
turn into prescription: Southern nations need atipinate their polar choices
and opt for those characterizing Western societigsvelopment” had become
as simple and as exciting as a mathematical ganmetldoerger labelled this
model the gap approach: you subtract the idealoter features typical of
Southern nations from those of the Northern naters the remainder is your
development programme. Neat.

Our point, however, is not this obvious inadequagygss as it was. It is not
difcult to prove that the godfathers of the gospfemodernization, including
Lerner, S.N. Lipset, and Karl Deutsch, were infleeah in their studies and
policy recommendations concerning the Southernonatiby categories and
historical possibilities fashioned in their own t&xt. And during the course of
this book, we shall continually discover that agury is immediately false if
and when it sets out to ask whether a particulaiepp (say, Guatemala)
approximates the standards of the society (say, risa)eto which the
comparativist belongs. In fact, it will always besteading to attempt to
discover whether a non-Western society has or eae lor need have such
characterological, structural, or philosophic featuas an achievement ethic,
modern bureaucracy, individualism, or an attitutlenastery towards nature as
available supposedly in the industrial nations. Anid a relief to know that
more and more social scientists do not acceptdba that the contemporary
world (including the socalled new nations) is spéitde to meaningful social or
political interpretation “by analytical schemes tthdwell principally on
twentieth-century economic phenomena”.

There is a more serious criticism of the modersizavailable to us in the
writings of the Indian political scientist, Rajnokhari, namely, that the mode of
development presented under the generalized packatlpe “modernization”



process, undermined, in one continent after anptiaional independence in
real terms, in the name of economic development.

Kothari inaugurated his fundamental criticism af thrge body of literature
produced by Western political scientists by poigtiout that its overall
perspective was always apolitical, for in its seafar general principles, it
ignored “the crucial problems of political realityamely, the prevailing pattern
of dominance and control in the world at a givanefl. The world was not
simply divided between “developed” and “developisgtieties, “modern” and
“traditional” nations, but more importantly, betwee‘dominant” and”
dependent” powers.[23]

The modernization call to the Southern nations d&ne list of its
prescriptions ignored this fundamentsue by directing attention to other tasks,
including population growth, economic growth, faymiplanning, literacy,
development of media, and transfer of technolobg; gresumption being, of
course, that once the basic social and economks tagre performed, the
necessary “political development” would follow: drefore states and nations
are built, societies ought first to be “modernizethere was but one course of
modernization open: a high rate of growth in GNRreéasing urbanization, a
“rational” bureaucratic establishment, a manipukatiechnology, and “social
mobilization” in which major clusters of social,agmmic, and psychological
commitments are eroded or broken down and peopte ragailable for new
patterns of socialization and behaviour.

The consequences of such an empty, context-freelnadamodernization
had indeed been disastrous: it had produced amnosgonbureaucratic, and
technocratic elite intimately tied to the metropmii areas of the world, treating
the vast rural hinterlands in its own countrieca®nies that provided cheap
food and raw materials and surplus labour (and etarfor inferior industrial
products and obsolete industrial machines); ar ¢lint had achieved high
economic status at the expense of large numbegeople huddled in the
“countryside”, and in the process lost both itsependence and its social
conscience.

Here we are at the very heart of the “dependendmd” of thought,
invented principally by the Latin Americans: the ve®pment of
underdevelopment, as Andre Gunder Frank, its lgaéxponent, once put
it.[24]

Thus, politically, Western-oriented political scoen reflected and
reinforced, one might say, a division of the wanldvhich large majorities of the
societies politely labelled “nations” or “statebd in their entirety become the
“countryside” and a small minority had in their ieetty become the “cities”, the



metropoles. Further, the choices this science edfe@ould now be seen to be
false ones: they involved merely the possibilitypofitical forms (democracy,
dictatorship and so forth) or of political gamesr@aining, coalition-making,
power  struggle etc.,) and not the required funddaben

possibility of choosing preferred socio-economicalgoand technological
alternatives.

As Kothari began, in conclusion, to count the nunifestates (besides, of
course, the industrial nations) which could be at#red genuine polities where
political autonomy and sovereignty were the digtuacfeatures, and which had
in the past even asserted their political autonany control of their economic
futures and national security at the cost of redugeowth rates, he found
precisely seven (one of which has already disaggedrom the list):
Yugoslavia, China, India, Rumania, Chile, Tanzaara Cuba. And it is exactly
with these nations that the prescriptions of thesté® world had ceased to be
worthily valued.

In the ultimate analysis, there is absolutely nasom for restricting the
models of modernity and the processes and sequeheesdernization to the
experience of the Western nations. If, however,caetinue to do so, we are
easily open to the charge that we are subduingarabtvaried societies to the
totalitarianism of a single historical pattern. tdiy might pattern itself on the
past, but there is no reason it should pattertf ilsethe Western past; merely
because, for example, Western nations realizedittamsi such as urbanization
and literacy before political democracy is no prabét these are always
prerequisites of it. Even for the purposes of aawainolesome science, it would
be best to set no limits to the social and sociolddmaginations.

Moreover, there has never been any conclusive se@éor the idea that
Southern nations carry institutions and norms fitbeir past that inhibit any
increase, if necessary, in the efficiency of tipeaductive systems. The opinion
of the Dutch management theorist, P. Hesselingpasnbiguous in this matter:

Any culture which has demonstrated survival valaoe & society over centuries is
equally valid as any other culture which has prot®survival. Strategy translated into
organization structure for the pursuit of complerrkv goals (products, service, or
knowledge) is only a subset of cultural relatiopshiThere is no evidence that a culture
successful for a society would be incompatible vath effective work organization
applying advanced technology that is consistertt Wié local or national culture.[25]

A great deal of evidence of such a point of viewide found between the
covers of books such @he Modernity of Traditionhy the Rudolphs, who set
out to show how in India traditional structures amdms have been adapted or
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transformed to serve the needs of a society faximgw range of tasks.[26] The
Rudolphs’ study of the caste system, how its stimadt cultural, and functional
transformation hagidedindia’s peasant society to make a success of dexxypcr
by enabling notables and parties to mobilize a faypuote or to achieve
fundamental economic goals, goes directly agaimstcommon opinion that
caste is an impediment to any serious improvemetiteolndian situation. J.C.
Heesterman, a Dutch indologist who has studiedrther conflict of value in
Indian tradition, writes that “India has been rekadnly successful in setting up
the institutional framework for dealing with thaditional conflict in its modern
reincarnation”.[27]

I would be happy the day an Indian or African psjobist took up these
modernization theories we have criticized for apdaealysis, for these theories
undoubtedly tell us more about the nature of Wastecial scientists than they
do about the actual situations in the Southermest#tn analogous situation, for
example, is American writing about China during gegiod of the cold war,
which revealed more about American collective fehes it did about China
itself. The Rudolphs provide a clue, which appraties issues normally dealt
with in the sociology of knowledge:

Africans, including American Negroes, long appeatedAmericans as black, lazy,
cannibalistic, chaotically sexual, childish, anadpable of social organization and
government. We liked them that way because it gttemed the mirror image we had of
ourselves as white, industrious, selfcontrolledyaoized, orderly, and mature. India
seen as a mirror image of the West appears othleliyofatalistic, unegalitarian, and
corporate. It is as though we would be less oueseless thisworldly, masterful,
egalitarian, and individualistic if they were leshat they are. Occasionally one comes
away from a colleague’s work with the impressioat the is reassuring himself and his
readers of the uniqueness of the Western achieweraemniqueness that would be
endangered by recognition of the cultural, funaprand structural analogues to be
found in non-Western, traditional societies.”[28]

THE POLITICS OF PSYCHOLOGY

Within the “prescriptive” tradition represented bgrner and Rostow, the most
absurd ideas have come from David McClelland, whessthe problem of
development as psychological, rather, as psycbjadj For McClelland, the
alpha and omega of economic development and clitbemge can be totally
identified as a high degree of individual motivatior n(eed) achievement, as
the phrase has it:

In its most general terms, the hypothesis statgsatisociety with a generally high level
of n achievement will produce more energetic em&epurs who, in turrwill produce
more rapid economic development....
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Thus, the subtitles of the different sections o€ tfinal chapter of
McClelland’s The Achieving Societywhich is devoted to “Accelerating
Economic Growth”, speak for themselves: what shdadrought about in the
Southern nations is the following list of necessiti - Increasing
Other-Directedness and Market Morality, Increasimg Achievement,
Decreasing Father Dominance, Protestant Converftenrganizing Fantasy
Life, Utilizing Existingn Achievement Resources More Effectively.

So we end on a practical note: a plan for acceteyaéconomic growth through
mobilizing effectively the high n Achievement resces of a developed country to
select and work directly with the scarcer n Achiaeat resources in underdeveloped
countries particularly in small akdmedium scale businesses located in provincial areas

Thus, the social and economic conditon of pooretms may be changed
simply by having more of their members taught tbagkold of themselves and
raise their need for achievement, or, as Andre @uRtank set out to parody it,
“by having teachers and parents tell children nimm® stories so that when the
latter grow up they might be heroic developers t&lres”. The most revealing
part of the tale is McClelland’s explaining awayewtrything worthy of China’s
attempts to emancipate itself, similar to Rostosdstoring of Russian history:
the Chinese have simply had maréchievement anash Power than, say, the
Indians. The role of all else is denied or devalubd radical re-structuring of
Chinese society, the influence of Mao Tse-tung, rénelution itself. Is this
social science? S.N. Eisenstadt, in reviewiihg Achieving Societgpmpared it
to the work of Max Weber, to indicate to his reatigs “the measure of the
importance of the problems raised by McClellandideavour”. This is the first
time | have come across a comparison that is redilyus.

THE POOR AS SCAPEGOATS

It is the sequel to this “history of prescriptiongiat is perhaps so expressly
uninspiring. The empirical failure of all these graptions has been already
obvious to anyone who has kept himself informedualibe situation in the

Southern nations: that for the majority of theipplations, life has become
materially harder and poorer. At first, attemptsravenade to find some
consolation in the end result of all this prodigi@etivity: computing favourable
aggregates and GNPs. Tirelessly, endlessly, cottigafegures on national and
per capita incomes were churned out to demondtratehere had at least been
some success stories: Venezuela, Lebanon, Pakistaeria, South Korea,
Thailand, and former South Vietnam - all of whicadhproduced “miracle”
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growth rates. It was considered unnecessary fanttraent to dwell too long on
the discovery that these miracles had bypasseliabie needs and welfare of
large sections of the population of these natiorsfarther compromised their
political independence in the polity of nations.

When the larger truth, however, was eventually piszk it became all the
more necessary to locate a scapegoat that hadrdied” every well-meaning
attempt at development. Excluded a priori weredhmgerts that had prepared
or advised the general strategies for the eradicati poverty: having laboured
of their own free will in the shouldering of the ihman’s assumed burden, it
would have been impolite to accuse them of error.ti@ other hand, it was
equally embarrassing to accuse the intellectuahkbupt governments of most
of the Southern nations for the continued, troulskade of affairs.

That left open that final, easily available, comntarget for the abuses of
despair: the low-income groups, including the lasdl labourer, the small
farmer, the unemployed craftsman. And since thesklde calculated upon not
to react or retun the attack, experts and govertsrgat about the task with a
will.

In the literature, it was Gunnar Myrdal who lentrgo sanction to the
stereotype of the poor man as being “mostly passmpathetic and
inarticulate”.[30] Others would follow him now (Wita thesaurus in hand) to
announce a list of unflattering epithets expres$iligmay”: the poor man in the
Southern nations, it seemed, positively refusdektbelped out of his miserable
condition. He was certainly a pathetic case to liedofor his ignorance,
stupidity, and unusual stubbornness in clingindnieotraditional and illiterate
ways.

Thus, George Coster, researching the underprivdlégeMexico, decried
the “image of the limited good” that crippled theicanty aspirations.[31]
Banfield, in southern ltaly, though the principddstacle “amoral familism”,
which in turn produced layers of “political incajitgt to demand and work out
progress.[32] Charles Erasmus, again in Mexicaitified the way of life of the
people there as being characterized by “inconspguconsumption” and
“keeping down with the Joneses”, an attitude hendbwbjectionable, even
pathological.[33]

A few scholars in the European and American wofldazial sciences did
make systematic attempts to run against the stodamflated invectives. Gerrit
Huizer, for example, painted a different picturehaf underprivileged groups he
worked with in Latin America and Italy.[34] W.F: Wheim, in countless
articles and books, expressed his conviction tieaptincipal obstacles set in the
path of the emancipation of the poor came, not flmtow, but from above,
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from ruling groups at the village, regional, natbnand international levels,
who only allowed change on their own terms.[35]usrjiMakhijani observed
that in discussions about poverty and poor peaplig groups often used the
terms “illiteracy” and “ignorance” interchangeablyhere they are manifestly
different concepts, and then went on to suggestthigaliterate could do with
some education to enable them to understand tim¢ gloview of the poor.[36]

But the popular mind continues to hang on to therhstereotype. That the
tide of false perceptions has not been stemmedidert in the influential
opinion spread abroad that the poor, if they mestain poor, must at least be
taught to stop breeding more of their kind. A variaf that legendary Marie
Antoinette proposal has become the order of theifityey have no bread, let
them swallow pills.

THE SURVIVAL ENGINEER

Thereforejn a sense, this book.

There should be no ground for misunderstanding:libok carries no intent
of defending the attitudes and perceptions of tiee ,pespecially that large silent
majority of low-income, permanently insecure groupshe Southern states.
They need neither a defender nor a defence. thewther hand, this book lays
any claim to originality, that might lie in its ifwhtion precisely of their
achievementhe nature of which has less to do with the fadhefr remaining
poor than with their success in remaining alive.

Let me put it this way.

Consider a man born into a society as poor as’diaom the moment of
his birth till that of his vastly hastened death,welfare system will ease the
tremendous odds in his path. If he needs a hoisédk of savings and credit
will force him to build one from bits and piecesaafrdboard or tin sheets. His
life as a whole will follow a similar pattern, pttgether from a larger range of
such bits and pieces. Unemployment will be alwagsar-fatality, not a social
inconvenience as it is for his counterpart in tbethrern hemisphere.

More important, he is born into a society where owpolitical, economic,
social - is exercised in the interests of proterthe privileges of just about five
per cent of the population. He must sell his lalaiwa continuous disadvantage.
If he owns land, he has little access to the mearimprove it. And for the
protectors and holders of privilege, he is littlerethan a burden, the coloured
man’s burden in a world where colour has made Idifference to the nature of
exploitation itself.

For those whose idea of what an engineer is, tsctx] by the role of the
engineer in highly .industrialized societies, wbanes now may seem difficult
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to accept. The traditional engineer is a person uses trained skills and the
insights provided by experience in the solutioeghnical or productive tasks.
The engineer solves technical problems, and whahadse the case today,
exploits a vast arsenal of research facilitiesréate new technology.

This should not hide the fact, however, that thgireer, even at this high
stage, is still an engineer of necessity: in a miatkat can only thrive on the
principle of built-in obsolescence, the engineestinnovate or the productive
system of which he is a part will not survive. Tgdthe threat of resource
shortages has provided one more reason for himntwvate or invite disaster.
Yet, if he loses, the worst that can happen toikithat he must join the ranks of
the unemployed: the degree of his available comf@tdecreased, but the
welfare system sees that he still gets to eat.

The economically insecure man in the Southern natise also, however,
engaged in the task of survival, but this timeganiy survival. Considering the
range of odds against which he must struggle amedXgperience thus far in using
all his wits about him to remain alive, he comesyv@ose to being an engineer
parexcellenceThe technology he uses is not invented for the miz&tion of
profit; it is, instead, asurvival technologyan expression used by Dutch
philosopher Kwee Swan-Liat. Fully half the popuwatiof today’s world are
survival technicians; they do not exploit the Wastetechnological

system. They are craftsmen of necessity, and dwgsity is in a very real sense
rationally engaged.

For, a survival technology only makes sense if @@wn the context of a
survival algorithm:a set of rules of farming, for instance, that easutolerable
minimum output.[37] Faced with an absence of cap@sources, and a heavy
dependence on climatic conditions, the farmer'sgipial focus is directed to the
minimizing of riskjn economic terms, he prefers to give up some dapen of
profit so as to reduce risk. A new, alien cropps8ygtem, because it has no
history of experience to back it, contains a largenponent of risk; its failure
means ruin, forced sale of land or debt.

A rejection of new ways in preference to the olthis protective reflex of
the overwhelming majority of farmers who know véitile except that life is a
fragile possession, and that tried and true wagsiehier burdensome, have at
least proved capable of sustaining. A mulish pexsswe in old ways is not
without reason when life is lived at the brink adstence where a small error
may spell disaster.[38]

Thus, each family finds, inherits, and defends frexperience, farming
procedures that ensure survival as a landowningy This survival algorithm

15



suits the family’s risk aversion, preference betwaeome and leisure, liking
for various seldomtraded vegetables intertillechwiite main crop, auspicious
days andlharma(caste duty). In a complex affair that involves l#nd death, it

would be inviting danger needlessly to accept a peatice that is “improved”

only in the context of someone else’s algorithm.

In the grand Chinese tradition that recommendstai@ to a million words,
here is an example: Margaret Mead once wrote efamtof United Nations’
agricultural experts who tried some years ago, dm,\vto persuade Turkish
farmers to improve their crops by removing the etorirom their fields.
Eventually, some of the younger farmers agreedh&eexperts’ chagrin, their
yields promptlydeclined.In the arid climate of Turkey, it seems, the stomas
served the crucial function of helping to retaiargy moisture in the soil.[39]
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CHAPTER ONE

A New Anthropological M odel

For three thousand years a dialogue has been goirdzetween the
two ends of the Old World. Greatly have they inflaed each other,
and very different are the cultures they have pceduWe have now
good reason to think that the problems of the waovilll never be
solved so long as they are considered only fronuean point of
view. It is necessary to see Europe from the oejdiol see European
history, and European failure no less than Europsarievement,
through the eyes of that larger part of humanitg, peoples of Asia

(and indeed also of Africa).
-Joseph Needham: 1969

The fact that nearly 200 years after the industralolution first gained
momentum, half the world’'s population still tiesdtf down in its struggle, for
primary necessities, to survival technological ey is embarrassing enough.
What disturbs one, however, is the idea, in th&klEcmost learned men’s
minds, that this underprivileged part of the wockhnot hope to save itself
except through the replication and extension olttestern paradigm of cultural
and technological development. The basis for thetieb is the specious
assumption that there is but one form of technglgilevelopment, the most
advanced and the best, that which came to fruitidhe history of the Western
world. The implication of such an assumption is seorthe discounting of any
capacity in the Southern nations to solve their ¢eamnical problems.

Therefore, this chapter, which is an essay on tiegophy of technology
and culture.

“If you wish to converse with me,” said Voltairejéfine your terms.” Our
terms, homdaber, are Latin ones, and even M. Voltaire would haveceded
that a line of thought expressed in one languagkengoes a loss of meaning
when translated into another. But the translatooaasyFaberin Latin means
a smith or worker in hard materials, anfdberworked in &abrica. The verb, of
course, is facio, to make, and Bomo fabermeans, quite simply, man the
maker, which for our purposes is both inelegant\aglie.
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We need a term or phrase which, while remainingpigmwould agree to
contain a large reservoir of interconnected meanimgluding those identified
with man as he makes, builds, constructs, invéatbsicates or creates his world.
We are interested in artefacts, and these areonbe trestricted to tools and
machines. Languages, thought systems and symimb s artefacts, for they
sprang into existence only after man began to wedlearth. Man extinguished,
artefacts fall, meanings disintegrate, only natenants remain. There is no
English word for this wide range of meanings, slthing having forsaken us,
we stick to dog Latin andomo faber.

The English historian, Thomas Carlyle, called médioal-using” animal.
The American, Benjamin Franklin, more confident, laeged that to
“tool-making animal”. Not much of an improvementetythe late Jacob
Bronowski, who should have known better, walking to be impressed. Iithe
Ascent of Manieviewed favourably even in India, he wrote:

We have to understand that the world can only bespgd by action, not by
contemplation. The hand is more important thandfje. We are not one of those
resigned, contemplative civilizations of the Fas&ar the Middle Ages, that believed
that the world has only to be seen and thoughttadomiwho practised no science in the
form that is characteristic for us. We are actaugg indeed we know, as something more
than a symbolic accident in the evolution of mdrattit is the hand that drives the
subsequent evolution of the brain. We find tootsatpmade by man before he became
man. Benjamin Franklin in 1778 called man a “toakimg animal” and that is right.’

It is a comfort to know that so clever a man cdalk such nonsense. Surely
the arrival of numerous volumes on the sciencetecithology of China, India,
Africa, and pre-Columbiari America, and the equalhypressive literature
produced by ethologists should have enlarged thte daholar’'s education,
unless, of course, in accepting a British homesmbraced its insularity as well.
Otherwise it is difficult to understand how he abebntinue to hold that man
could be distinguished from animals because oftbids, or, by the same
criterion, Western man from the rest. of the world.

In her splendid introduction to Louis Dumont®mo HierarchusMary
Douglas observed that “it is defeating to ressmtiological inquiry to modern

industrial societies and so to restrict the vegaidf what forms man in society
can take”. She went on to add:

If we seek objectivity, we must recognize our owndamental assumptions for what
they are: the creation of our place and time. Ifnistake our current idea of the nature
of man for the eternal laws of nature, we are ldieki by cultural restraints on

perception. (2)
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Thus, the contemporary obsession with technologyléd to attempts to
pass man off as a “tool-making animal”. One grdatogopher of our times,
however, has stood resolutely against’ the streauahjt is to him that | now turn.

The immediate provocation for Lewis Mumford’s daedolecker,The Myth
of the Machinewas in fact the nearly universal description of nasna tool-
using-making animal. In the prologue to this woHe cautioned against
overstressing the role of tools in early man’s dweent just because of man’s
obvious need for tools. Otherwise, he wrote, weigna wide range of other
activities in which many other species have fogltseen more knowledgeable
than man. Insects, birds, and mammals, for example.

have made far more radical innovations in the &atibn of containers, with their
intricate nests and bowers, their geometric beshitkeir urbanoid anthills, and
termitaries, their beaver lodges, than man’s ancgdtad achieved in the making of
tools until the emergence bhbmo sapiendn short, if technical proficiency alone were
sufficient to identify and foster intelligence, maas for long a dullard, compared with
many other species. (3)

The point that Mumford is making here (and one Whichan Huizinga also
made) is that the narrow descriptionhaimo fabeidoes not immediately serve
to distinguish man from animal, froemimal faber Kohler'a apes have done a
great deal, together with modern-day ethology, Ito the distinction. That
animal capacity has long been underrated is novioabuo those who follow
the tremendous research being put into animal @gtacently summed up in a
volume by W.H. Thorpe). (4) Niko Tinbergen notes:

It was said that 1) animals cannot learn: 2) aréroahnot conceptualize: 3) cannot plan
ahead; 4) cannot use. much less make tools: Bdtsaid they have no language; 6) they
cannot count; 7) they lack artistic sense; 8) thek all ethical sense. (5)

Tinbergen himself feels all such distinctions haither been dropped or
come to be seen by ethologists as differencesgredeand not as aspects of a
fundamental discontinuity. Mumford suggests, inatosion, that should we
really need proof of man’s genuine superiority ifallow creatures, we would
do better by looking for a different kind of evidenthat his poor stone tools
alone:

Or, rather, we should ask ourselves what activipesoccupied him during those
countless years when with the same materials ansktime muscular movements he later
used so skillfully he might have fashioned betbexd. (6)

Suggestions supported by anthropologist, Geertzjisnrecent volume.
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Beginning with the observation that most of theilabde evidence from
archaeology and palaeontology firmly places thetralgpithecines within the
line of the hominids, and that the brahhomo sapiens iabout three times as
large as that of the Australopithecines, he coreduthat the greater part of
human cortical expansion hidlowed,not preceded, the beginning of culture.

In other words, it makes more sense to believe'theilure was ingredient”,
and that too centrally ingredient, in the produttad the human animal, rather
than to think of it in terms of being added on,tsospeak, to a finished or
nearly-finished animal. And by culture, Geertz mamind much more than the
mere perfection for tools. It also includes themdm of organized hunting and
gathering practices, the beginnings of true famityanization, the discovery of
fire, and most critically, “though it is as yet exthely difficult to trace it out in
any detail, the increasing reliance upon systemssighificant symbols
(language, art, myth, ritual) for orientation, commitation, and self-control”.
All created for man a new environment to which laswhen obliged to adapt.

The restrictive theory that tool-making once drthe evolution of the mind
is now laid to rest:

Because tool Manufacture puts a premium on mariladad foresight, its introduction
must have acted to shift selection pressures so #&vour the rapid growth of the
forebrain as, in all likelihood, did the advancesircial organization, communication,
and moral regulation which there is reason to keledso occurred during this period of
overlap between cultural and biological change. (7)

HOMO LUDENS, HOMO SYMBOLICUS

Besideshomo faber,a generalized philosophical anthropology offerstwe
further characterizations of mampmo ludensand homasymbolicusand since
homo fabeis a layer of meanings that cuts across these ttloed shall pass to
them briefly in turn.

It was the Dutch historian, Johan Huizinga, whetfgroposed thkidens
concept, during his lectures over the world betw#883 and 1937. In the
foreword to his volume of a similar title, whichegks for itself and the theme of
his book, he wrote:

A happier age than ours once made bold to callspecies by the name of Homo
Sapiens. In the course of time we have come tizeetilat we are not reasonable after all
as the Eighteenth Century, with its worship of ogaand its naive optimism taught us;
hence modern fashion inclines to designate ourisp@s homo faber: Man the Maker.
But though faber may not be quite so dubious agsapit is, as a name specific of the
human being, even less appropriate, seeing thay ar@mals too are makers. There Is a
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third function, however, applicable to both humad animal life, and just as important

as reasoning and making -namely, playing. It setennse that next to homo faber, and
perhaps on the same level as homo sapiens, Homenku#lan the Player, deserves a
place in our nomenclature. (8)

Homo Ludendgranslated as Man the Player is diseuphonious |ik@dur
own title, the original Latin was preserved in theglish version of Huizinga's
work. What robbed the book of its original intemtiiohowever, was the
translation of the subtitle. Huizinga, in Londomdhsubtitled his lectur& he
Play Element of Culturd@ he English insisted (and finally the translata)tthat
it should be changed to redtie Play Element in Culturgshich, as Mumford
was quick to point out, was tame and unrevolutipnaecause imprecise - it did
not at all express Huizinga’'s real claim: that erdtis play, stark, and simple.
After a wideranging study of various cultures, udihg China, he had
concluded:

Civilization is, in its earliest phases, playeddides not comé&om play like a baby
detaching itself from the womb: it arisesandasplay and never leaves it. (9)

| have a large doubt whether Huizinga’s descrippbman would still be
useful to us in our understanding of human behavioundustrial societies

today. | shall argue, later, that industrial mansveampelled to permit this
important dimension of his life to suffer a tempgreeclipse. A high-
consumption society is, in my mind, incompatibléhathe play element Of its
culture. And the American dramatist, Walter Weraswot the first to document
“the decline of pleasure” in the industrial civdizon of which he was a part, but
his analysis goes deeper than any other | havekewasyn. (10) Kerr underlined
the wide influence of utilitarianism in American lowe and the resulting
inability of American man, at least, to play. Intouves still outside the reach of
the industrial umbrella, Huizingaldomo Ludenstill thrives.

As important as play or tools is the symbol in tifie of man, and this
dimension of the human world was studied in comgnstve detail by Ernst
Cassirer in his monumental workhe Philosophy of Symbolic Forms.

Cassirer noted that man no longer lives in a playsioiverse: he inhabits
instead a symbolic world. Language, myth, art, gglidion form parts of this
non-physical world. In other words, these are tiverde threads out of which
the symbolic net is woven and which sits in tuke la complex web on human
experience. All progress in human thought and beditnes and reinforces this
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web.

Man, said Cassirer, is unable any longer to medityadirectly: between the
real and the human mediates the symbolic. To thenexhat the symbolic
activity of man increases, the significance ofghgsical inversely decreases or
recedes. The multitudinous world of languages,ndges in art, of mythical
symbols, and of religious rites, betrays the fdwttman cannot know or
encounter anything except through the medium sfpiervasive edifice. (11)

The reason | have stated thatmo ludensandhomo symbolicumay serve
as the foci of a generalized, transcultural, plidgcal anthropology is because,
as withhomo faberthere is no culture which does not manifest thegspnce.
On the other handhomo equalisor example, may be considered a perfect
sample of a particularized philosophical anthroggl@n this case, Western),
simply because in another philosophical anthropgltigat of India, precisely
the opposite characterization of man obtains, basg@verse assumptions, and
which Louis Dumont bas termdtbmo hierarchusAnyone who sets out to
apply the qualities oiomo equaligo his understanding of Indian man is then
automatically betraying his ethnocentrism.

A NEW MODEL

The older definition ohomo fabemerely in terms of tool-making ability is
inadequate, since this identification ignores mtiran it uses. Further, the
insights of Huizinga and Cassirer should also fe@seential elements in any
realistic understanding of man. | shall now propaseew model, which | hope
will take all these points into consideration.

This newhomo fabemodel will also serve to distinguish man from arlima
in terms of a figure-ground relation, in which niarset against animal, so his
figure lies heightened against the foil providedhisyanimal past. | must not be
misunderstood. | am wholly at one with Niko Tinbem¢s conclusions above.
Our “fundamental distinctness” from the animal woillam concerned to note,
because doubtful in theory, has led to inhumantizedt has allowed us, with
impunity, to make extinct entire species and tdidnforutal and senseless
tortures on animals in our uncontrolled urge foulatéul scientific research.
Every year, in the United States alone, at leadtm@llion animals undergo
“experimentation”. In England, the number is 5 il These are merely two of
the numerous countries with such programmes. Theasional twinge of
conscience has dictated the “de-vocalization” @hes@nimals, to prevent their
screaming in pain. Cats have their paws cut (recema®d) to prevent them
from scratching in rage. And tests like the Drafaemula, to try out new
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cosmetics, are carried out by dripping concentratdations of the product into
the eyes, usually of rabbits, to measure the iagutjury. (12)

The new model proposed, elements of which come fhewritings of the
Dutch philosopher, Kwee Swan-Liat, and Americanheoytologist, Clifford
Geertz, enables us to see, not just man, but anteabdifferently. For, if it helps
us to distinguisihomo fabefrom animal faber this is because it proposes that
any such differentiation is possible precisely hsesof ssimilar base in animal
and man; and further, because it sees the cufiludformity of man again as a
fundamental outgrowth from a structure that is \@myilar in both animal and
human natures.

There are two parts to the model, one which measthe differing
responses of animal and man in relation to cultane, the other, in relation to
technology. We begin with the first.

Kwee writes:

Man is not alone in being able to construct anfieidi environment. Animals too

produce all kinds of artefacts. They produce, cbllend work different .types of

materials, through which they are able to give pprapriate form and shape to their
direct environment. Coral, spiders, bees, termibégls, beavers: all are capable of
impressive constructions. There are, however, itapordifferences between the
building activities of animals and those of mar8)(1

The structures animals build, writes Kwee, are aiige by an innate
programme. Spiders; bees, and birds have no carssgimals other than their
webs, hives, or nests. Yet, they are able to cauty in proper order and
coherence, faultlessly, purposefully, and effedyivall the various constitutive
stages of their programme. (14)

On the other hand, man lacks this internal instiegbrogramme. But it is
precisely due to this deficiency that he possetsgepotential for learning from
and through experience. On dissecting this expegiehe is able to develop a
continuous insight into the possibilities of histefacts. Combining these
possibilities within reflection, he is able to poge objects or goals far removed
from the given.

Since the behaviour pattern of animals is inteynpllogrammed, they,
encounter difculty in being able to choose or cleaogvary their activity. The
pattern and the resulting structure are charatitef the species, not for the
individual within the species. The nests of swallamd weaver-birds may vary
among themselves, but within the .species themsetiere is little variation.
The building programme or blueprint is already givéhe implementation is
instinctively regulated.

As we said earlier, because man does not possgmsetically determined
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building programme, he is able to invent a buildprggramme himself. The
plan, further, can be pictured, discussed, modiféad carried out (or kept in
cold storage), either by the individual or through social consensus.
Stone-henge, the pyramids, palaces, temples, cdiies,olympic stadia,

cathedrals and supermarkets, as examples, aresemsybly understood within
the framework of the goals and ideals that lie unelath. The goals may be
described variously: they may be military, religgpypolitical, or economic.

Even playful.

This is by far the positive side, one side of thedal. For, when one reads
Geertz, one discovers that man, like the animatoistrolled by an implicit
interiorized programme. Geertz points out that mamnks out his life within
certain limits, the limits set by his culture’s webs he puts it, the fact that
culture was ingredient in the early developmentmain, means that while we
have been obliged to abandon the regularity ancdigiom of detailed genetic
control, .we have also simultaneously moved in thmction of a more
generalized system of control provided by cultwwalirces, the accumulated
fund of symbols. This symbolic control over our dant is no less powerful
than the earlier, now abandoned, instinctive progne:

To supply the additional information necessarydable to act, we were forced, in turn,
to rely more and more heavily on cultural sourctse-accumulated fund of significant
symbols. Such symbols are thus not mere expressimtaumentalities, or correlates of
our biological, psychological, and social existertbey are prerequisites of it. Without
men, no culture [Kweel; but equally, and more digantly, without culture, no men.
(15)

The same coin is being examined, but from differgides: there is no
contradiction involved. There is no doubt that nmften free to invent and
implement his own programmes. Kwee’s ideas would §reater elaboration in
the writings of the Spanish philosopher, Ortegaas$&t, who observed that
from the point of view of bare living, the anima perfect and needs no
technology. In words paralleling those of Kweewrete:

In the vacuum arising from the transcendence ohisal life man devotes himself to a
series of non-biological occupations which are ingiosed by nature but invented by
himself .... Is human life in its most human dimens a work of fiction? Is man a sort of
novelist of himself who conceives the fanciful figuof a personage with its unreal
occupation and then, for the sake of convertingti reality, does all the things he
does - and becomes an engineer? (16)

Yet, with Geertz, it is dificult to deny that thery structure of our thinking
abort goals, the framework of mind, is provideddwture. And because we
have different cultures, we have in reality alsfiedent cultural paradigms,
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different programmes. If technology is an elemdrd total cultural system, if
the hand is guided by the mind, one culture’s ustdading of technology will
differ from another’s. Therefore, in a very reahse, it becomes possible to
speak in terms of alternative technological systeffeere is a characteristic
passage in Geertz that might have also been wiiyekwee, with a turn of
phrase:

Beavers build dams, birds build nests, bees |doat, baboons organize social groups,
and mice mate on the basis of forms of learning tieat predominantly on the

instructions encoded in their genes and evoked dprogriate patterns on external
stimuli: physical keys inserted into organic locBsit men build dams or shelters, locate
food, organize their social groups, or find sexpatterns under the guidance of
instructions encoded in flow charts and blueprihisnting lore, moral systems and
aesthetic judgements: conceptual structures moldimgless talents. (17)

Homo faber isalsohomo fabricatusThe ideas, values, acts, even emotions
of men, like their nervous system, are culturabpigis, manufactured out of the
capacities, tendencies, and dispositions with witiely are born: men, like their
cathedrals or their temples, are cultural artefacts

The second element of Kwedismo fabemodel concerns technology, and
as with the first, Kwee discusses this issue b{indjgishing animal technical
capacity from human technological possibility. Hetes, for example:

This important difference between the internal, egmally and instinctually
programmed blueprint available to animals and thieraal, blueprint programmed by
men through social communication and consensusemt&mvith another fundamental
difference, namely, that between the organic, lyoslilecialization of animals and the
organizational and technical instrumentality ava#ao man. (18)

In other words, both animals and men have reachsthge of bodily
specialization, that is, the stage where their inoiggical development in
evolutionary terms can be considered to be comp(@® In the case of the
animal, however, the state of specialization deitgemits activity: and in the
case of man, the state o’ specialization itself/jakes a flexibility that allows in
turn the fulfilment of purposes other than thodenmally programmed.

Thus spiders and caterpillars possess glands tbdu@e material for their
webs and cocoons. Colonies of bees and termitesadva division of labour
based on a bodily-determined specialization of fiens. On the other hand, the
hands of man have; very early, provided him withescape-hatch through
which he has teen able to ‘avoid the limitationa gkt, morphological structure.
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These hands enable him to work materials, to baild, to construct according
to a programme he himself constructs. Every cultie also a system of
technology and, therefore, also a history of te@tmo

Yet, here too we encounter another perspectivethanagide to the coin.
The technical possibilities of man are availabléhimi limits, the limits of the
natural environment. A culture’s ecology is a swssn of a larger natural
ecology that contains it. Material culture, thehtealogical system, constitutes
the bridge between the two.

The earth, in other words, comes befdiemo faber: the natural
environment existed before he did. If he mouldsith the unique flexibility of
his hands, it in turn moulds him as much. The aowfscivilization, as Will
Durant put it, wends its way not necessarily westywaut in the direction of
resources and fields. As man starts from the Teppie path of empire is mostly
north and south; and today it may laugh at all idem and turn backward to the
east. But everywhere the culture of the soil preseahd conditions the culture
of the mind. (20)

There is here, as before, no contradiction. If nspsicies may only operate
within the confines of their specific ecologicatihés, man’s ability for culture
enables himto create his own ecological niche ptagixdifferent ones. Though
in one sense, he finds himself restricted in hatergdapt to his environment, in
another it is his very ability to do so that lape thasis for a varied history of
technology.

Few historians have been able to combine in theirkey much less in
theory, the peculiar combination of personal (QattyGreat Men thesis is a
subset of this) and impersonal (socio-economic,logical) elements that
produce the vast drama of human life. If the g&ahese emperor, K'ang-hsi,
for example, had succumbed to smallpox as a dhiédgourse of Ch’ing history
might have been very different: he survived, ardirdbre than anyone else to
consolidate the empire and dynasty of the Ch’ing.

On the other hand, if Hung Hsiu-ch’'uan had not Aatleam which proved
to him that.he was indeed the younger brother sfidd€hrist and thu’s inspired
him to found the Heavenly Kingdom of Great Peabentmillions of people
might not have died, and the Ch’ing achievemer{’ahg-hsi might not have
received the irreparable blow it did.

It is instructive to examine the rise of technology places where
environmental pressures prescribe harsh and dimits to production. In
Craftsmen of Necessit¢ghristopher Williams provides a panoramic view of a
number of indigenous communities today that muspecavith difficult
temperatures and limited materials, and whose tdobw is in fact a response to
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environmental pressures. (21)

Williams notes that the people of his book haventapts of form and
function that have been developed, through expegieaut of the biology of
their land”. What the observer will encounter ist ncomplexity, but
sophistication: the two should not be confused®@isert Spier has pointed out.
Complexity in the modes of production is more oféedistinct response from a
society where numbers have arrived at the threstfdldportance:

At some point along the line of increasing complexof operations the law of
diminishing returns sets in: theffort topossess and utilize all of the paraphernalia of
modern life becomes too great for the returns wecki(22)

The principles governing the lines of sophisticatave not necessarily the
same as those involved in complexity. They are ltesof two different
existential situations. To categorize the formeecfuse non-industrial) as
belonging to a “lower” state of technical developmend the latter as
“advanced” is to betray a preference for technalalgdevelopment per se, a
preference based itself on a belief, assumed atepthat technological change
can be studied independent of the needs that hraugliit it about. Such a view,
that practically parallels the orthogenetic view émolutionary theory, is
probably evidence that some scholars’ minds temddee in straight lines, not
that technological change ever does.

Man, wrote Kwee, is morphologically disposed tchtemlogy and culture.
He is, at it were, biologically outfitted for theses of tools and plans. Every
culture brings forth architects and builders, @an of necessity, poets, and
entertainers. A culture without a system of tecbgglis a contradiction in
terms. There are no “poor” nations or societiestatydarge masses of people
whose ability to produce more titan what is neagsta primary survival has
been drastically reduced by external impedimentthé absence of such forces
of suppression, technological change is naturaln@s insights into the
productive system result from the “research” ofrgea centuries of practical
use and test. (23)

A hostile environment may be either political otural, but its end cult is to
reduce the wide range of human ecological nichatsctiiture provides normally
to human capacity. In other words, human capasityfien transmuted into a
mere ability to cope. Which means, as Arjun Makfiijaas noted, that poor
people using survival technologies make optimum abeheir resources,
because they are forced to do so: they often wastkeast. Every bit and piece
of their resources, ability, and wit is exploitedmeet the demands of primary
survival.
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The other side of the coin, the limits to growtlastonly been receiving
some attention in recent years. (24) Befoimits to Growthappeared on the
scene, most of us continued to be told in numevolismes that industrial man
had invented a new technological environment inclwlio move and have his
being, which reduced his dependence on the unpabtiicnovements of nature.

The 1972 Report of the Club of Rome startled tlisglacent world. The
document studied five factors: population, food @igs, industry, resources,
and pollution, to conclude that mankind was heddedisaster unless it worked
immediately in the direction of zero population a®to economic growth. In
other words, the Club of Rome document pleadedafoeturn to ecological
equilibrium on a global scale.

The relationship between a population, its prodectsystem and the
resources available to it is a delicate one, arddlogical equilibrium is upset
for any reason, resource scarcity invites incrapgiifficulties in coping. At
first, such a scarcity may be overcome by impootcadver the deficiency,
through trade flows in general, including speci&diproduction for export. At
other times, a society may be forced to changeegisurce base entirely., look
for new sources or develop more intensive methbdgmloiting available ones.
These will inevitably imply more involved, expensj\and complex production
and processing systems. The substitution of caalWmod, for example, as
forests dwindled, was not merely a matter of stiistg a pick-axe for an axe: it
meant all the problems that come with mining arsl phocessing of coal for
industrial and domestic use, besides the new thtedtealth.

As a rule, technical change that is necessitatezsgise to more problems
than it solves. Mineral resources, for example, lass easily utilizable than
land-based ones, like wood, and transport beconeesasingly a problem as
local self-sufficiency breaks down. Transport adudly to the cost of goods, not
to their value.

In our contemporary world, societies are pressimgvédrd their nuclear
energy programmes on the ground that it is the poBsible alternative they
have in a world faced with ever increasing depitetbfossil fuels. Those who
value nuclear technology in this light will tend taghlight man’s continuous
ability to meet challenges, each more difficult anbnoxious than its
predecessor. Others might be more disposed tohseeontemporary rush to
nuclear technology, even after realizing that mamgblems still remain
unsolved, as the plight of societies with theirKsato the ecological wall. A
situation that more often than not carries the geohwar. The Japanese
economy would collapse within months if cut off fioresources for its
productive system, most of which come from withdutd the United States has
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ninety-two military contracts with an equal numhdrnations to protect its
resource routes.

THE USES OF THE NEW MODEL

For the past fifteen decades, particularly durimg kast three, the peoples of
Asia, Africa, and Latin America were told a diffateversion of the story.
Further, they were taught, directly and indirecttycompare their technological
systems in terms of the Western production sysserd,to define themselves
and their cultures in relation to a very particided philosophical anthropology.
Every aspect of the life of their societies wasitbempared, judged, or assessed
in terms of what obtained in the West.

Nowhere is thisattitude (there is lessreason to it than normally
supposed) - that the West, for example, had pratlacystem of technology so
“advanced” that it would replace all the othersoreneasily studied than in the
literature, especially -that which has arisen adothre history of technology
itself. And there is no better way to illustrate theneral purport of this book
than a brief analysis of the histories of technglthgat are behind us.

We might begin with the Dutch historian of techrplpR.J. Forbes, who
first published his history of technology and emgiring, Man the Makerjn
1950. He used the ternomo fabein the narrow sense | have criticized above,
but he did make his position clear. Not unlike Monaf he observed that early
man assumed “the role of both craftsman and engineaddition to that of
artist, philosopher and teacher”. However, he waidd the expressidmmo
faber, he continued, to denote “a sociological speciesindis from homo
sapiens”,as it finally turned out, this “sociological” degmion preserved itself
for a few pages, then gradually fused into a téaicription, in the same manner
in which Ralf Dahrendorf'shomo sociologicus would later cross over from
model to real world.

Now, Forbes was one of the first historians of textbgy to conclude that
technology was the work of mankind as a whole, taatl“no part of the world
can claim to be more innately gifted than any otpart”. Here, he was
providing a useful corrective to the opinion oftbisan Arnold Toynbee, who
had written earlier, on the basis of what eviddrmbe not know:

However far it may or may not be possible to trhaek our Western mechanical trend
towards the origins of our Western history, therad doubt that a mechanical penchant
is as characteristic of the Western civilization aas aesthetic penchant was of the
Hellenic, or a religious penchant was of the Iratid the Hindu. [25]

Four years later, Forbes produced the rich andigimgsly detailed, multi-
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volumed, Studies in Ancient Technology,which set out a
remarkable-for-his-times description of the differe¢echnologies of Asia,
Africa, pre-Columbian America, and Europe. Buiyés withThe Conquesif
Naturethat Forbes gave in to the attitude | have tendectiticise throughout
this book: there he subsumed the numerous anddveddnical acts of men in
different cultures under a philosophical anthroggldhat was unmistakably
Western: the domination of nature. Incredibly, shimm book even ended on the
promise of our redemption from the consequencéasuttied technology through
the event of Easter!

Another influential work of the time was the Germsecholar, Friedrich
Klemm’s A History of Western Technologywhich provided a picture of
Western technological development in which non-\&@stechnologies had no
hand at all. Klemm’s volume appeared in the sanae g the first volume of
Needham’s work on Chinese technology. The Englighslation appeared,
however, in 1959; in it, Needham’s work is mentidme the bibliography, for
decorative purposes. This is obvious, because Klemund only substantiate
his interpretation of Western technological deveiept by consciously playing
down non-Western technics. In fact, the only quot€hinese technology in the
work is from theKwan-YinnTzu, the work of a Taoist mystic of the eighth
century A.D., and it is paraded to prove why, irir@hthe religiously coloured,
oriental rejection of the world could not have pded a stimulus for science and
technology in that country.

My final illustration is, of course, the once-stand A History of
Technologyedited by Charles Singer, E.J. Holmyard, and A.& i a series
of five volumes. Though the first volume appeanedhe same year, again as
Needham'’s, and though the writers themselves adeumed that up to the
Middle Ages Chinese technology was the most saphisd in its fund of

technical expertise, little of Chinese technics wlasumented. Three of the
Singer volumes dealt with pre-industrial technologyhere China should
logically have been given the major space: the ¥Wasttechnological
development should have been added on perhapsaspandix. Matters have
not changed much since the volumes first appe&¥edy and Williams later
condensed the five volumes into a singtert History of Technology: From the
Earliest Times to A.D. 1900.hey admitted knowledge of Needham's work,
then went on to ignore it.

Singer’s History has by now been laid to rest by Western historians
themselves on one issue alone: that it studiedntdoby in isolation from
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numerous other elements that had something to toiviSuch a treatment,
wrote Melvin Kranzberg,

derives inevitably from the definition of technologs “how things are commonly done
or made” and “what things are done and made”. Batyrother questions immediately
come to mind:Why are things done and made as they are? What effiewts these
methods and things upon elements of human actittg® have other elements in
society and culture affected how, what, and whydhiare done or made? The five
volumes ofA Historyof Technologygodify the present state of scholarship, but they d
not answer these further questions. [26]

In opposition to that, Melvin Kranzberg and othiengnded the Society for
the History of Technology in the United States®8, which a year later began
to publish a new international quarterfyechnology and Culturdhe purpose
of the Society was to study the history of techgglim its relation to society and
culture. Fair enough, admirable. Kranzberg furtitéempted to distinguish his
new journal from others in the field, like the Bsit Newcomen Society’'s
Transactionsand the Frencilbocuments pour 1 ‘histoire des techniqubsg,
declaring that it would be the first truly interimatal journal of its kind, “serving
the needs of scholars in America and throughoutvtréd”.

A careful study of the journal issues over the fidtgten years, however,
shows no great indication of Kranzberg's promiseternationalism. The
majority of the articles published are still dewbtéo Euro-American
technological history and culture and the joursah avhole has not succeeded in
avoiding the parochialism of Klemm.

There is a good reason for this continuing restde@pproach to the study of
technology. It is taken for granted that the tedbgy that evolved in Western
civilization is the only important one thesas in light of the present. We are, as
| noted earlier, speaking here of an attitude whwoluld make very little sense
without a theory to back it. The theory is somesnoalled the “internalist”
model of technological development; R.J. Forbesnéer it the theory of
“self-generation”, based on a presupposition thate exists an iron chain of
causes and effects leading to the present Westdiaumhe refused to
countenance it. Other historians would join hinthieory, but their actual works
betray their acceptance of it in practice. Orteg&asset understood and
criticised the attitude in the clearest possiblenge

One of the purposes of the foregoing argument bas b warn against the spontaneous
but injudicious tendency of our time to believe ttheasically no more than one
technology exists, the present Euro-American teldgyo and that all others are but
awkward stammerings, rudimentary attempts. | happoeed this tendency and
embedded our present technology, as one among atlaens, in the vast and multiform
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panorama of human technology in its entirety, thegreelativizing its meaning and
showing that every way and project of life has dtsresponding specific form of
technology. [27]

If the internalist theory continues to hold swdng teason is not hard to find.
Any internalist theory, implicit or explicit, hasorogical answer to the real
existence of other technological systems with otiagionales and purposes.
There are two elements here: the internalist theunst first attempt to
minimize the influence of non-Western inventions \0estern technological
development. In the second place, if the interhéisory is to substantiate the
presence of some internal dynamism or active piadén Western culture itself
that explains its present technological statuB(asowski attempted to do), it
would then be hard put to explain the readily provact of alternative
technologies that were invented by non-Westernucedt in the absence of
Western culture and the elements in it that migiviehhad something to do with
technological development. Let me elaborate, lyji@h both issues.

Joseph Needham has something important to say dotiit In the first
place, he has turned out to be the single mostritapiocritic of the view that it is
possible for scholars “to work backward from modscrence and technology,
tracing the evolution of scientific thought to theperiences and achievements
of Mediterranean antiquity. An abundant literatureexists in
which we may read of the foundations laid by Greeki Roman thinkers,
mathematicians, engineers and observers of Nature.”

Another sinologist, A.C. Graham, pointed out that tivo thousand years
Greek rationality gave no technological advantagbdse who had it over those
who didn’t. But this is probably not the most imgzott issue. What is important
is the number of inventions from India and Chimatake just two nations, that
once helped fill real gaps in the technologicalelepment of the West, and
have now been sufficiently documented by NeedhamnlWhite and others.
[28] How important was the diffusion of these intiens to the West? A simple
example, from the understanding of Bacon, wouldicsif

Itis well to observe the force and virtue and @mpugences of discoveries. These are to be
seen nowhere more conspicuously than in those thtéeh were unknown to the
ancients, and of which the origin, though recestolbscure and inglorious; namely,
printing, gunpowder, and the magnet. For theseetheeve changed the whole face and
state of things throughout the world, the firsliterature, the second in warfare, the third
in navigation; whence have followed innumerablengfes; insomuch that no empire, no
sect, no star, seems to have exerted greater moweinfluence in human affairs than
these mechanical discoveries. [29]

All three “mechanical discoveries” were, of cour€hjnese. Yet, Western
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scholars find it hard to acknowledge the ChinesgirarAs Needham points’
out, even J.B. Bury, who in hidea of Progressecognized the crucial role of
these inventions, failed to point out, even in@mote, that none of the three was
of European origin.

To take up the second issue, | said earlier thétabuld be shown that
Western man has a special gift for technology,nidieire of this ability would
then be rooted in some dynamic principle of Westeufture itself. The
existence of other technological systems, howeveuld pose a real theoretical
difficulty to such Toynbeean opinions. The easigsy to get out of this problem
would be to completely ignore the worth of alteivet technological
developments. This, however, has had grave andtuntde results.

Since entire generations, in Asia, Africa, and hadmerica, have been
taught to believe that they had no technical paktstory to speak of. A piece of
propaganda, which if taken to its rigorous condasiwould imply that for the
hundreds of years that these societies have sdr¢before Western contact)
they have existed purely on sunshine or some fédmmamna that fell religiously
from the heavens.

And if Western historians of technology have leawm®eér backward to
explain why the West has “won” technologically,ittelleagues in sociology,
religion, psychology, anthropology, and history é&dwund it “intriguing” to
focus their analytical tools on non-Western cidtipns to enquire into why
these cultures did not germinate or nurture thed kif technological
development evident in Western history recentlyigrm, philosophy, tradition
have been pulled out of context to be paraded &ssilge villains to
technological progress in these cultures. From,lighas been but a step to look
to the West for “transfers of technology”.

Thus, our preoccupation with Western technology tessilted in more
attention being paid by the new nations to tramdig elements of the Western
technological system instead of updating their dmgigenous ones. In the
minds of planners at least, the latter will eveliyuze supplanted by “advanced”
networks of ,production. A fruitless effort thendevote any serious attention to
them.

Once, however, these categories of “advanced” pretihdustrial” are seen
to be the false distinctions they are, our attittmléechnology in the world
changes. If a technology is to be understoaahgproductive system that meets
at least man’s primary needs, then it would bei$boindeed to restrict our
attention to solely the technology of the indus$tnations, for large masses of
people do not use that system. They use anotheit atgb fulfil, its purpose,
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that of survival: witness the gradual increase @fuyations using indigenous
means of subsistence production.

To use the terms introduced in this chapter,ritése than necessary that we
begin to see thdtomo faber isot to be identified merely with Westehomo
faber: with the Western productive and cultural system. &8a think too in
terms of Africarhomo fabelor the Chinese or Indian editions of the model: but
each on its own terms. Today, it is possible tols®e the model has become
identified with Western capacity for technology andture. So we think that
any technical problem can only be solved in the tdfesway. What indeed did
the Southern nations and their peoples do to siblge technical problems
before contact with the West in 1500?

They had their own production systems, of courseesof which are still in
use. In part, then our study of the present colslollze simultaneously a study of
the past.

NON-WESTERN TECHNOLOGICAL SYSTEMS

In an article published iNature,twenty-five years ago, Needham gently
took a native scholar of Siam (Thailand) to taskdisclaiming that his own
people had failed to make any contribution to stéetNeedham then went on to
mention the work of Loubere in the late seventeesititury on Thai science,
indicating that the European had found sufficierdugds to be interested in
what-the Siamese knew. Needham went on to enqub@utaSiamese
technology, particularly textile technology, in whithe experience of long
tradition had made possible a unique level of ssiation in the art. [30]

Twenty-five years ago, educated men in Sri Lankaewgrobably as
alienated from their own technical histories asirtf&amese counterparts.
Today, the situation has changed for the bettéhofough study of the vast and
ancient structures of hydraulic engineering ha®imecthe basis for a massive
governmental effort to reactivate these in orderhédp solve Sri Lanka’s
irrigation problems. [31]

A solid contribution recently in print in Korea$ang-woon Jeon'Science
and Technology in Koredhe MIT historian of technology, Nathan Sivin, has
put the work into perspective with a splendid fooedvthat needs quoting in
some detail:

Korea's science and technology are worth knowing tainking about in connection
with technology transfer for special reasons. Unlhina, Korea's styles in thinking
systematically and objectively about nature and deweloping instruments and
techniques of material culture were always defindtie shadow of a large sophisticated
nearby civilization. The Korean experience difféiam Japan’s in that its influences
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from China flowed in more freely and directly, agsca shared land border or a short
stretch of sea. It was from Korea in fact that remiences and arts were carried into
Japan during the early centuries until regular acnbetween Japan and China became
possible. As recent Korean and Japanese scholdrehips to cohere, it is becoming
plain that we have not yet adequately recognizedt\aigreat part immigrant Koreans
played in the formative phases of Japanese cititimaas men of learning, craftsmen,
and indeed nobles. Korea thus presents for oeatadh the case of a country seeking to
maintain its identity against pressures too imminerbe shut out. [32]

Since this book is more interested in the issue®snding technology in
different societies, | will not go into any detalldescription or summary of the
Korean scholar's work: anyone wishing to have apgpropicture will

undoubtedly read the book on his or her own imtgaéind consult the extensive
bibliography therein. The volume, however, is apamant element in the war
of those who seek to raise Korean confidence irfidbe of the massive, foreign
technological system that haunts the borders df lral. Sivin captures the
matter fairly well, 1 think:

(Jeon Sang-woon) is a Korean, and his pride inageihventions and techniques is
perceptibly greater than if he were a foreignetingiabout Korean science. He knows
that he is addressing a world-wide readership mbathom did not dream before they
picked up his book that Korea is entitled to exry claim upon the universal history of
science. He knows that many educated people inpeuaad the United States are just
recovering from the shock of learning Joseph Neetdhdesson, that the Chinese
tradition is as indispensable as that of the eakbst in determining the potentialities of
science. This book opens up still another rangavedreness by demonstrating that
peripheral societies must be examined with equadseness if we are not to overlook
real originality. The author also knows that timgplication will be equally surprising to
most of his fellow Koreans. In Korea today the poweeexploit nature is seen as an
importation, as foreign in its essence. Few peapeaware that, say, Korea in 1400 may
very well have had the most advanced astronomisatelatories in the world. Is it
possible that science is not fundamentally Caunasiad Judeo-Christian (and all
sorts-of other things Koreans are not) after &3] [

Science and Technology in Korbas an excellent chapter on astronomy,
ancient observatories, sundials, and the measutahiéme in general. Another
entire chapter is devoted to meteorology; one ntorphysics and physical
technology, and includes descriptions of printifiggarms, shipbuilding, civil
engineering, and architecture. Two final chaptea evith chemistry, chemical
technology and pharmaceutics, and cartography.gatter, a preliminary
investigation: the real history of science and t@tbgy in the service of Korean
civilization is still to come.
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THE CASE OF AFRICAN TECHNOLOGY

The case fohomo fabelin Africa is not so easily described, not becatise i
does not exist, but because too many influentiapfgehave thought it does not
exist. Though the myth of Africa, raised from thewnd by Europeans, is now
being gradually disestablished, it will be manyrgdaefore Africa gets its own
Needham.

As late as 1952, a former Governor of Kenya, Loit/&fton, could claim
(and be believed) that the African had stagnatguiimitive savagery during the
period in which most other civilizations had beersypaccumulating histories.
The myth of African primitiveness was so widesprtead whole generations of
young Africans were brought up in the belief th&tidga had no past. [34]

Today, this picture is undergoing a change. Theeeatready eight good
histories of African civilizations, based on newvelaeological finds that have
necessitated a more objective (and richer) imagthefAfrican continent: A
Dutch geographer, Olfert Dapper, writing in 1668, éxample, and describing
the city of Benin, could only compare it with Amstam:

The town seems to be very great. When you enteitinfou go into a great broad street,
not paved, which seems to be seven or eight timesder than the Warmoes street in
Amsterdam...

The king's palace is a collection of buildings whicccupy as much space as the
town of Harlem, and enclosed with walls. There amenerous apartments for the
Prince’s Ministers and fine galleries most of whigk as big as those on the Exchange at
Amsterdam. They are supported by wooden pillarsasent with copper, where their
victories are depicted, and which are carefullytkegy clean.

The town is composed of thirty main streets, vérgight and 120 feet wide, apart
from an infinity of small intersecting streets. Theuses are close to one another,
arranged in good order. These people are in noimfayior to the Dutch as regards
cleanliness: they wash and scrub their houses Bdhaethey are polished and shining
like a looking-glass. [35]

Archaeology and contemporary accounts have regaddbe numerous
civilizations of Nubia and Kush, Ethiopia and thed&n, of the East Coast, the
Bantus, of North Africa, the Sahara and the statdbe West African forests,
none of which could have arisen or flourished withan equally thriving
technics, whether in agriculture or in industry.

On the other hand, it may also be true that Afdichnot see any compelling
need to build up a splendid technology as did thim€se, for example, for with
its vast reserves of gold and ivory it could acguirery much like OPEC today)
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the commodities it needed through trade. As Jaakd@describes this trade:

Africa was involved in vast networks of wide-rangjittade long before the Portuguese
came on the scene. For East Africa we have aitatecEntury sailors’ guide to the trade
along the coast, theeriplus of the Erythrean Séang before the Europeans arrived
there were trade routes from Madagascar up to &éisé African Coast, through the Red
Sea and into the Mediterranean, along the Persidht® India, South-east Asia and

Indonesia. Possibly there was a direct route byckvhinnamon was brought from the

Spice Islands. By the time the Portugese reachede#tstern shores of Africa, the
Chinese had already been very active there; béfierdevelopment of the gun-carrying
sailing ship on the Atlantic seaboard, the maritooenmerce of the Indian ocean made
Western Europe seem like an underdeveloped arépg. [3

As far as African technology is concerned, we valtrict ourselves to two
main industries: metallurgy and textiles. The Adricironworking processes
have been detailed by Forbes, [37] but put intargdr perspective by Basil
Davidson. [38]

The iron industry probably first reached signifitproportions after the rise
of Meroe, which has been described, perhaps withesexaggeration, as the
“Birmingham of ancient Africa”. By the middle of ehfirst century B.C.
smelting works on an extensive scale had already begtiated:

Sayce, who looked at Meroe some fifty years agalccarite that “mountains of iron
slag enclose the city mounds on their northern eamtern sides, and excavation has
brought to light the furnaces in which the iron waselted and fashioned into tools and
weapons”. By the time of the building of Musawaratshort, Meroe was the centre of
the largest iron smelting industry in Africa sootithe Mediterranean coast. (39)

Davidson observes that a study of the African &ge is of key importance
for an understanding of contemporary African orggifor,

Only with good iron tools would African peoples sluie the natural difficulties of living
where they did, spread themselves across the flandish and multiply. [40]

So crucial was the role of iron that the Portugustse end of the fifteenth
century found the king of the Congo a member o&atiusive “blacksmiths’
guild” himself. And in the middle of the nineteertntury, in the area south of
the Sahara, another foreigner would write:

theenhad(smith) is in much respect, and the confraterrstgnost numerous. Aenhad
is generally the prime minister of every little ehi[41]
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From Kush, the technique of iron-making went furtseuth, where we
encounter another startling phenomenon: iron twéitte India. Our source here
is Edrisi, an Arab historian who visited the coakEast Africa in 1154. The
people of the East coast, the Zanj, he wrote, omahvaork mines, trade in
wrought iron and make large profits:

Hither come the people of the islands of Zanedjbtly iron and transport it to the
mainland and the islands of India, where theyisgil a good price; for it is the object of
a big trade there, and is in big demand. [42]

Edrisi went on to observe that the iron of Sofala the coast) was better
than Indian iron, though he also added that “thiaims are masters in the arts of
working it”. We shall, later encounter this “Indiaon”, which was in fact steel,
produced and exported from India to Damascus ®mntanufacture of swords.
Thus iron ore mined in south-eastern Africa, waigdd in South-western India,
fashioned in Persia and Arabia, to end up as ttapares and chain mail of the
Saracens as they faced the Crusaders.

The art of making textiles forms round a few badements: materials and
the knowledge of dyeing and printing. The citizefidMeroe wore silk from
China and cotton fabric imported from India. Apfidm these, they and most
other African peoples were proficient in the mawtidiee of bark fibre cloth
(very similar, in manufacturing process, to the mglof paper). The resultant
cloth could be watered, beaten, and joined up wieergecessary. The particular
technique seems to have been perfected in CenfralaAin Uganda, and
Tangannika, where craftsmen travelled from villagevillage meeting local
needs. For resist, use was made of locally availadaiterials, including mud and
clay. The Yoruba people of the Niger region stithgtiseadire elekdyeing, in
which use is made of a paste made from cassawsine Soninke people of
Senegal use rice paste for similar purposes.

The African is part of a culture that encourages ttevelopment of
distinctive and sophisticated tastes: he will ramiegt or wear what he considers
inferior fabric, crude design, or garish colourgitNer does he appreciate dull
colours. With the result that he has forced indestoutside Africa that serve his
needs, to restructure their manufacturing procassieis cultural standards. Up
to 1750, for example, textile goods from Manchestart to Africa to displace
Indian textiles, were sent back to England with the

suggestion that the English industry either impritsagr imitation techniques or
continue to provide genuine Indian originals.
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Even today, industries in Great Britain, Hollandgd &ermany that continue
to cater to the African market, submit meekly te tlemands of African cultural
taste. Stuart Robinson writes that European predu still produced with an
indigo-type dye (Africans love indigo) and withlgght looseness of top colour
(genuine indigo rubs off on the skin). African dgs are simulated as faithfully
as possible to produce the effects normally assatiaith hand-painted fabrics.
[43]

Africa today is at the cross-roads [44] seekinddentity that is able to take
up and continue, in refinement, the experiencésofaluable past. Technology,
African man’s ability to use his hand and brairs payed a significant role in
the shaping of this past. New technology, wheisiit keeping with the abilities
of Africanhomo faberand in so far as African governments use it testablish
indigenous techniques and processes in which tigerpopular technical
confidence, should be increasingly Africanizedhas happened in the case of
those industries outside Africa catering to theidsfin textile market. The
cultural re-awakening of Africa is the strongestoag the Southern nations
today. But it cannot of itself do much, unlessiaccompanied by an acceptance
of African man’s technical ability to solve his oywroblems, so long denied in
opinion.

Our final foray in this chapter is into the largentinent of Latin America,
including Mexico. Not much time, indeed, need bergwn the technologies of
the Maya, the Aztecs, and the Incas: the documentat still continuing and
new archaeological discoveries are constantly bamgpunced. [45] There is,
for example, an entire volume devoted to the texpitocesses of Peru. [46]
Everywhere the comment made is that the pre-Colansaccomplished such a
variety of works using such a restricted set of400

In trying to assess the quality of these civiliaati, Fernand Braudel was not
very certain that they could be placed -among tigldr civilizations of the
time. He wrote:

Do the Aztec or Mexican civilizations and the IraraPeruvian civilization - have full
right to be placed at that level? The answer isagefar as ability, brilliance, art and
original turn of mind are concerned. It is equatyif we consider the ancient Mayas’
wonderful science of calculation and the longewityhese civilizations: they survived
the terrible impact of the Spanish Conquest. Omther hand, the answer is no when we
note that they used only hoes and digging stitla;they had no large domestic animals
(except llamas, alpacas and vicunas); that theynbdahowledge of the wheel, arch, cart
or metallurgy in iron. [47]

The assessment, | submit, is unfair. In the filsc@, as Benjamin Lee
Whorf, who studied the languages of these civilireg noted, the predilections
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of one culture are not necessarily those of anptimrdo they need be so. In
technology, it is imprecise to criticize the ladkneetallurgy when these peoples
had access to large deposits of obsidian which bt/ learnt to work into
weapons and tools. Nobody criticizes the UnitedeStaf America for using
wood for 90 per cent of its energy needs up to Id8%Deven later, even when
the use of coal had already been well establislyerglish technicians. And
Lewis Mumford has exploited the fact of Maya anddmoads as independent
proof “that broad streets and even highways areanaotere by-product of
wheeled chariots or carriages. Religious processema military parades both
have need for them.” [48]

The vandalism of the conquistadores who melted daélaen Indians’
priceless and exquisitely fashioned gold and siverks of art to convert them
into money, is repeated by scholars on the levalads, when the latter submit
non-Western phenomena to the criteria of their diwhen the Latin American,
however, enters the National Museum in Mexico, &e £ee immediately what
he was once capable of:

miracles of artistic creation expressed in the io@s; pottery, and textiles of
contemporary and bygone ages, and a traditiona lhich ranged from the
sophisticated abstractions of the Mayan calendaa teealth of legend and popular
poetry. [49]

Once, without the benefit of the European, he wgmee in the art of
terracing fields, paving roads, and constructirgpsuasion bridges high up in the
Andes.

Perhaps, something may be said of the social azgtioin of these peoples,
for which the Incas, for example, showed such geréo much so it has even
been described as “socialist” or “communist” byfeliént scholars. In fact, a
young mestizg Jose Carlos Mariategui (1895-1930), once sugdesiat the
traditional social groups of the Indians, thglu, should be maintained and
strengthened in the face of further aggrandizenigntlarge landowners.
Mariategui suggested that the Indian’s strong mestfor communal action
should be taken into account in working out thaifettransformation of his
country, which he at any rate thought to be ind#aAnd he was able to defend
the ayllu “not on’ abstract principles of justice nor fomsienental traditional
reasons, but on sound practical and economic gsjund

Tanzania has recognized something similar in temescheme concerning
Ujamaavillages and Chinese commune-developments cortfienissue: that
there are other forms of viable economic activitgrt plain rugged Western
individualism. Part of the land reform movementMexico depended a great
deal on the reestablishmentedos,cooperative landholdings similar in some
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respects to the Peruviagllu. As Stephen Clissold summed it all up:

“The Latin America of today is the China of Yestaydthe China of Today is the Latin

America of Tomorrow” is a “poem” which has beenagiwecent currency in Cuba. But
most thinking Latin Americans have no wish to daeirtcountries as another China,
another Russia, another North America, or anotheoie. What they wish to see is a
Latin America which is truly itself, which has erpéd and harmonized its own diverse
potentialities, rediscovered its past, and incoafedt the still living structure into its

personality, a Latin America which looks to othendy in order to be genuinely itself. A

Latin America which has, in the fullest sense & tarm, acquired a mind of its own.
[50]

This, | think, is how it always should have beed ahould continue to be.
As Western cultural history is but a strand in enbar that hold together a larger
geography of the human mind, there is great viaquarpetrated in attempting
to examine the whole, through structures assoctatedlosely with the part.

Volumes have been written on the evolution of a m@nld culture, most of
them unacceptable. For, a world culture could @vglve on a basis of equal
participation by all existing cultures. The presenttural domination of the
West could otherwise merely lead to a world cultooé very much different
from the Western particular and thus inevitablyvsey Western interests,
ideals, and goals. Joseph Needham has alreadgg@aint, for example, that the
philosophical bases of most international orgarorgt are Western, and
ultimately have through the years benefited thth&urextension of the power of
the Western world. [51]

Before we think in terms of applying one culturattprn to the face of a
global civilization, it would be more in the intsts of a “democracy” of cultures
if we first made available to ourselves all theleyd, have given”. The

same holds true for technological systems, unleswish to extend the sway of
a gravely-faulted megamachine over every nook ander of the world.

It is not my intention here to repeat what othengluding Mumford,
Roszak, Ellul, Dubos, and Reich, have written alboetWestern technological
system and the problems for man, animal, and natuiteinto its very structure.
But with Nathan Sivin | think it possible to argtleroughout this book, and
convincingly, that the model of social and techgatal development idealized
out of the industrial revolution in England, theitdd States, and certain parts of
Western Europe is no longer the sole means by vih&Bouthern countries and
nations of Asia, Africa, and Latin America can hdpeurvive.
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CHAPTER TWO

Indian Technology and Culture: 1498-1757

The sciences and technologies of the non-Europearidwhad

different seekings and developments to those obfaurFurther, in
countries like India, their organization was in éuwith their more
decentralist politics and there was no seeking akentheir tools and
work-places unnecessarily gigantic and grandiosealldess and
simplicity of construction, as of the iron and $tienaces or of the
drill-ploughs, was in fact due to social and poétimaturity as well as
arising from understanding of the principles inwamvinstead of being
crude the processes and tools of eighteenth ceihtdig appear to
have developed from a great deal of sophisticatiothheory and an
acute sense of the aesthetic.

-Dharampal: 1971

| am afraid, this chapter, because of its subject @f the nationality of the
person writing it, may sound as ideological as sofrtee volumes of the Soviet
encyclopaedia. And | have also emphasized Indieimtogy at the expense of
the other facets of Indian life. Yet, so great arity of paper and print has been
devoted to Indian philosophy and art, and so p&rgas the opinion abroad that
these aspects of the Indian mind have remainedasatuwith “spirituality” and
“world-denying” tendencies, that it has seemed imatiural to conclude that
technology or material culture could not have batended to in the measure
desired.

The idea of India's other-worldliness was systeradlli emphasized by
Max Muller, though he was not the first.[1] The Weis fact, came to its
acquaintance with the Indian mind through the tetims of the Indian
scriptures first published by the French scholanp@&ron, in 1802. It was
through these translations that Schopenhauer headpanishads and came to
call them the solace of his life and death.

What turned out to be a solace for Schopenhaueprioaed to be a menace
to those interested in interpreting the realitids lmdia’'s economic and
technological experience. A number of works haverdkie years been devoted
to the theme that sees India's poverty as somektated to this supposed
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predilection for other-worldliness.[2] As late &&72, an Indian writer, Subhayu
Dasgupta, set out to argue in his boblindu Ethos and the Challenge of
Change,that the decisive obstacle to India's economic ldgweent was the
“stagnant Hindu mentality”, fortified and maintathby the caste system. [3]

An improved version for the popular audience, larading a similar theme,
is available with Alan Watts:

A king of ancient India, oppressed by the roughméske earth, upon soft human feet,
proposed that his whole territory should be camgbetéh skins. However, one of his

wise men pointed out that the same result coulgchéeved far more simply by taking a
single skin and cutting off small pieces to binchéath the feet. These were the first
sandals.

To a Hindu, the point of this story is not its odaws illustration of technical
ingenuity. It is a parable of two different attiegdto the world, attitudes which
correspond approximately to those of the progresamd traditional types of
culture. Only in this case the more technicallyifakisolution represents the
traditional culture, in which it is felt that it sasier for man to adapt himself to
Nature than to adapt Nature to himself. This is wbignce and technology, as
we know them, did not arise in Asia.[4]

There is more clever nonsense in this than trutlmerhains to be seen
whether Watts and others of his ilk have not bawtuly influenced by a view of
the Indian mind that arose during a specific pewbdhistorical writing. The
Indian scholar, Pratap Chandra, poses and parslyens these questions:

Our historical judgement has been coloured by #ndent desire to wish away all
heterogeneity from ancient India. In the ideolobisphere, it has resulted in the
conjuring up of an intellectual monolith supposediyverning the Hindu ethos for
centuries. The creators of this stereotype werkiyebiased in favour of absolutism and
spiritualism, and they made sure that Indian thouggtame predominantly, if not
exclusively, a collection of idealistic and absdtit views.

Moreover, their preoccupation with Western thougimd its categories and
terminology easily persuaded them to view Indiaoutfht analogously with it.
Consequently, terms like “orthodox” and “heterodo¥&stablished viewpoint” and
“heresy” crept into all the accounts of Indian tghtiwithout anyone's asking whether
these terms were relevant in the Indian contexhdian thought in this way became
fixed in the popular mind as an instance of a oedr stream-like growth in which
absolutism formed the “main current” and other \dewbecame either its imperfect
expressions or deviations from it. [5]

This myth of the absolutist nature of Indian philpky was repeated so
often everybody came to accept it as gospel tthéhaverage Hindu was turned
into a dreamy visionary and his philosophy into arldrand-life-denying
dogma. Abroad, thinkers wrote eulogies to the figeality of Indian
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philosophical speculations, and Indians themsedwddarated for a long while
over this world-wide appreciation and praise. Ydten Max Weber's analysis
appeared and seemed to indicate that it might beee precisely Indian religion
that had impeded economic development, a new anisisonfidence arose.
Weber had set out, wrongly in my view, to “inqua® to the manner in which
Indian religion, as one factor among many, may harevented capitalistic
development (in the occidental sense).[6]

To conclude this preliminary issue, there is siillevidence to date that one
line of thought was so dominant that it had becéanthodox”: there was no
single established view that set itself up agaamst above a number of other
supposed heresies. The hypothesis that Hindu pipitgs(wrongly identified
wholly with the idealistic school) proved disastsdar India's technical capacity
or economic activity should be relegated to thebgge heap; so too, the
fashionable cliche that India spent too much ofeitergy in the pursuit of
metaphysical speculations. Those who still warttdlal on to the older myths
are advised to read carefully what follows.

INDIAN AGRICULTURE

Before industrialization revolutionized England anhplicitly devalued
agriculture, most of the civilizations of the worllinctioned as plant
economies.[7] Agriculture constituted the basisathfother human activities.
Indian agriculture, practised for about four thowbsaears, made possible a
civilization so complex and varied that some eletmeof it remain
incomprehensible even today. Yet, the art of affucel was exercised within
the conscious limitations seen in the ecology eflémd.

Dr. Wallick, a Superintendent of the East India @amy's Botanical
Garden at Calcutta, was heard by the English Cormh@ammittee on this

issue, on the 13th of August, 1832. We might addyhs also one of the first to
talk in terms of technology being “inappropriate”:

The husbandry of Bengal has in a great measure rheemderstood by the Europeans
out of India The Bengali husbandry, although in ynagspects extremely simple and
primeval in its mode-and form, yet is not quitel®e as people generally suppose it to
be, and | have often found that very sudden imprems in them have never led to any
good results. | have known, for instance of Europ&an ploughs introduced into
Bengal with a view of superseding the extremelyaiesl and superficial turning of the
ground by a common Bengali plough. But what hasittee result? That the soil which
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is extremely superficial, as | took the libertyroéntioning before, which was intended
to be torn up, has generally received the admixtfrehe under soil, which has
deteriorated it very much.[8]

He was asked whether the techniques could be iradrdde answered in
the negative:

Certainly, but not to so great an extent as is gglyeimagined; for instance, the rice
cultivation. | should think, if we were to live fanother thousand years, we should
hardly see any improvement in that branch of catton.[9]

Twelve years earlier (1820), Colonel Alexander Véalkad prepared a
more comprehensive report on the agriculture ofddat and Gujarat. We quote
extensively, since the document will not be widehailable for quite some time.
The entire report may be found in Dharamplaitian Science and Technology
in the Eighteenth Centuft0] a volume that contains a fine selection of
documents, prepared by English visitors to Indiairduthe colonial period,
Comparatively speaking, the book as a whole ismgmitantfor a study of
Indian technology as is Sang-woon Jeon's volumettier Korean. Wrote
Walker:

In Malabar the knowledge of Husbandry seems aseah@s their History. It is the
favourite employment of the inhabitants. It is esag&l to them by their mode of life, and
the property which they possess in the soil.dttiseme for their writers; it is a subject on
which they delight to converse, and with whichratliks profess to be acquainted.
Their sacred Bulls, and their superstitious redardthe cow, have their
foundation in the great service they render to ldodby. Under all these
circumstances of favour and encouragement, we gheoylect that it would be
the study of this people to improve the art ofigalting the ground, and that they
would in such a length of time have discovered mhaest convenient and
effectual instruments for the purpose. This howdnerbeen strenuously denied
by those who wish to accommodate the ideas andshafldturopean. Husbandry
to that of Malabar. They reproach the Hindus fopkying rude and imperfect
instruments. This censure cannot apply equallyveryepart of India where
various instruments are in use, and of differemstmction. The plough is the
first and foremost important machine in agricultureGujarat it is a light and
neat instrument. It has no Coulter but has a sheptf iron: the furrows of the
Husbandman are as straight as a line, and of muffidepth to produce the most
abundant crops. This is the real and only use#ildegood farming. [11]

Walker observed that the Malabar plough was ligiougih to be carried on
a man's back; more important, it was accommodatétketsoil, which was light,
unobstructed by stones and softened with water.

In a climate where the productive powers are satgitis only necessary to put the seed
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a little way into the ground .... It must be a stggroof that the Indian plough is not ill
adapted for its purpose, when we see arising atleofurrows it cuts, the most abundant
and luxurious crops. What can be desired more th&? The labour and expense
beyond this point must be superfluous. The Indiaaspnt is commonly well enough
informed as to his interest, and he is generatlligent and reflecting. He is attached to
his own modes, because they are easy and usefdlyioish him with instruction and
means, and he will adopt them, provided they béi®profit. He will- not be. led away
by speculation and theory, which he cannot affortbtiow; but he will not refuse any
more economical, and less laborious mode of cuitiaa[12]

Walker then goes on to recall an experiment doigaktette, in Goa, where
European ploughs and implements were deliveredatives to use in their
fields. The experiment failed: the plough was teavy, the oxen more easily
fatigued, the implements more expensive. Most itgmdy the whole package
failed to produce any results better than thoseeshwith the traditional plough.
As usual, Walker notes, the failure was imputedhi® prejudice, sloth, and
obstinacy of the villagers. Walker then proceedmdngke two conclusions,
which are still valid today:

Before we charge them with ignorance and obstinfacyneglecting to adopt our
recommendations, we should first be sure of twagsi that the new system would give
them more abundant harvests, at less expense lzouatjand that we have taken all the
means and care that were within our power, for tinstruction in the art. It should also
be well considered how far our agricultural prodssaiited to the cultivation of rice, the
great crop of India, and of which we have no ex@ere. We ought also to remember
that India has very little occasion for the introton of new plants for food. There are
more kinds of grain cultivated perhaps than in ather part of the world .... | am at a
loss to know what essential present we can makadia. She has all the grains that we
have and many kinds more of her own. [13]

Walker then presents a description of the drilluglo, the system of rice
transplantation, the variety of agricultural impkems, “some of which have
only been introduced into England in the coursewfrecent improvements”.
He notes the different kinds of ploughs adaptetthéodiffering soils and seeds,
the mallets, harrows, and rakes, the methods ahf@nd weeding. Presenting
the care the Indian farmer devoted to the perfooaanf his art, he writes:

The numerous ploughings of the Hindoo Husbandmaa baen urged as a proof of the
imperfection of his instrument; but in reality thase a proof of the perfection of his art.
It is not only to extirpate weeds that the IndiamsbBandman re-ploughs and
cross-ploughs; it is also to loosen the soil, agtécome hard and dry under a tropical
sun; and hence it becomes necessary to open ttte fearair, dew and rain. These

advantages can only be obtained by exposing a neface from time to time to the

atmosphere. In India dews fall much more copiotisin they do with us, and they are
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powerful agents in fertilizing the soil. [14]

He has also something to say about ecological fagnthe cultivation of
different crops within the same field, each benafito the other; he mentions
the culture of fodder for cattle. “It would requieevolume to pursue all the
details of Hindoo Husbandry.” The fencing and esate of fields; the broad
grassy margins for pasture. The whole world, hdagxs, “does not produce
finer and more beautifully cultivated fields th&ose in Gujarat”.

He acknowledges a debt to Col. WilKsstory, where he has seen a note,
based on the result of observation and study orspioé. “It shows that the
practice of the Indian farmer is founded on the tnewdightened principles of
modern farming.” There are more details about thievation of fruit trees, the
collection of manure, the rotation of crops.

In every part however that | have visited the aggtion of manure for recruiting and
restoring land is well understood. The people stehave all the resources that we have
in this respect. [15]

He next produces an extract from a letter of anftjéwhose intelligence and
opportunities of observing the practice of Indiansbandry, are not | believe
exceeded by any man in that country”.

In Gujarat, and indeed in the Deccan, but speci@hGujarat, careful and skilful
agriculture is probably as much studied as in Emgyjlén many points an English farmer
might condemn the practice at first sight; buinmet he would learn that much of what he
did not approve, under an idea that the same systeatl respects that succeeds in
England ought to be followed here, was of the firsportance, was in fact what
constituted the great means of success in thisatdirand that to depart from the existing
practice would be folly. [16]

Walker's document contains too many details to sarm® heren toto
there is a more detailed account, for instancthefgriculture of Malabar itself,
of the fifty kinds of rice grown in the region, tfie knowledge the local
population has of the kinds of soils and how theyudd be treated. “The system
of the natives is too well founded on experiencesject.”

A conclusion echoed by Dr. Voelcker, a Consultifge@ist with the Royal
Agricultural Society of England in 1889, when heswigputed to make inquiries
and suggest improvements to Indian agricultureeWelt extracts:

On one point there can be no question, viz. thatitleas generally entertained in
England, and often given expression to even inainthiat Indian agriculture is, as a
whole, primitive and backward, and that little Heesen done to try and remedy it, are
altogether erroneous . . .. At his best the Inéigat, or cultivator is quite as good as, and
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in some respects the superior of, the averagesBritirmer; whilst at his worst, it can
only be said that this state is brought about lgrgpy an absence of facilities for
improvement which is probably unequalled in anyeottountry and that the Ryot will
struggle on patiently and uncomplainingly in thegfaf difficulties in a way that no one
else would.

Nor need our British farmers be surprised at whaay, for it must be
remembered that the natives of India were cultrgatd wheat centuries before
those in England were. It is not likely, therefatteat theirpractice should be
capable of much improvement. What does, howevesygmt them from
growing larger crops is the limited facilities tdiwh they have access, such as
the supply of water and manure. But to take orgiaats of husbandry, nowhere
would one find better instances of keeping landsalously clean from weeds,
of ingenuity in device of water-raising appliance§ knowledge of sods and
their capabilities, as well as the exact time ta smd to reap, as one would in
Indian agriculture, and this not at its best aldnd, at its ordinary level. It is
wonderful, too, how much is known of rotation, gystem of mixed crops and
of fallowing. Certain it is that |, at least, hauweever seen a more

perfect picture of careful cultivation, combinedtwhard labour, perseverance
and fertility of resource, than | have seen in afyyhe halting-places in my tour.
[17]

All these accounts belong to the nineteenth centiimyt numerous
descriptions of an earlier period reinforce theerdgpicture. Abul Fazl, for
example, found agriculture flourishing “in high deg” in Bihar, where rice
“which for its quality and quantity was rarely te bqualled”. [18]

The variety of agricultural produce is well docuriehtoo. Writing about
the indigenous plantations of south India, Buchar@ed the practice of having
a separate piece of ground allotted for each kinhglant. “Thus one plot is
entirely filled with rose-trees, another with porreatpates, and so forth.” The
coconut tree supplied a great deal of necesspiés, liquor, fruit, “cloths”,
roofs, sails, and ropes. In Bengal, notes anothgeller, “the plantations have
no end’. He mentioned mangoes, oranges, citronsiorls, pineapples,
coconuts, palm-fruits, and jack-fruits. Stavoriradds bananas and guavas.
Other fruits, grown in large-scale plantations)uded melons, apples, peaches,
figs, and grapes. Ives refers to “the endless haé vegetables” used by
Indians in their curries and soups.

Bengal itself produced a surplus that was tradealval the country: grains,
spices, and pulses. “To mention all the particafgcies of goods that this rich
country produces is far beyond my skill.” Rice vgmewn in such plenty that,
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writes Orme, “it is often sold at the rate of twaupds for a farthing”. According

to Dow, much of the land in Bengal had turned iiesert through oppressions
and famines (1770-71). Even so, Bengal continugaraduce “for double the

number”, that is, for thirty million people. Theage further reports about the
agriculture of Bihar, Rajputana, Rohilkhand, Malat, Gujarat, Khandesh,

and the west coast as a whole.

In general, the valleys of all rivers consisted‘afie sheet of the richest
cultivation”. Berar, with its black soil, producedtton, wheat, barley, and flax.
Nagpur wheat matured in three months. The Norti&rcars are described as
“the granary of the Carnatic”. The spices of Malalyacluding pepper, ginger,
cardamom, and cinnamon found their way into Eurfyss.

Of irrigation technologytoo, there is a great deal to be said, thougtght
be added at once that the Indians probably hadreat geed of the kind of
massive hydraulic works with which the Chinese geglathemselvei20] The
opinion, however, that India's irrigation works wef little or no consequence
has been so influential that even Indian historiaarge glibly accepted. R.C.
Majumdar, for example, is quite certain of “the qarative absence of artificial
irrigation” in eighteenth-century India.[21] Corgtathis with Alexander
Walker's comment that,

the practice of watering and irrigation is not geauo the husbandry of India, but it has
probably been carried there to a greater extentraore laborious ingenuity displayed in
it than in any other country. [22]

In Bengal, dykes were the usual response to flamtstanks and reservoirs
stored water if rains proved scarce. Wells wereramon feature; even today,
every village continues to have its own well. Wdrere were no rivers, deep
extensive tanks, measuring from three to four heshdeet at their sides, were
constructed, with a short temple alongside for ad@mt. Ghulam Hussain
writes about Bengal:

Rivers, small and large, are plenty in this coumtng the practice of digging tanks is
very common. People in this country seldom drink tivater of wells because
everywhere the water of rivers and tanks is foumakbiundance. And generally the water
of the wells is salt, but with a little digging tife soil water comes out. [23]

Elphinstone reports that expensive embankmentsbbad constructed on
the rivers of Khandesh for irrigation purposes, irfdohilkhand the local chiefs
had built aqueducts “traversing corn-fields inditections”. In the hilly regions,
dams blocked streams. Bishop Heber, in the eartygbgéhe nineteenth century
described Bharatpur State as “one of the besvatdiil and watered tracts which
| have seen in India”. To conclude with Walker:
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The vast and numerous tanks, reservoirs, andciatifekes as well as dams of solid
masonry in rivers which they constructed for theppse of fertilizing their fields, show
the extreme solicitude which they had to securedbject.

Besides the great reservoirs for water, the cougtrgvered with numerous
wells which are employed for watering the fieldeeWwater is raised by a wheel
either by men or by bullocks, and it is afterwazdaveyed by little canals which
diverged on all sides, so as to convey a sufficggrntity of moisture to the
roots of the most distant plants. [24]

INDIAN INDUSTRY

Next to agriculture, cotton and cotton goods comigtd the principal industry in

the Indian sub-continent, as did the woollen induist England. Up to 1800, no

country produced a greater abundance or varietgxtiles in the world. China

remained the only close rival. In 1700 itself, lndvas the largest exporter of
textiles in the world. Wrote Dubois:

With such simple tools the patient Hindu, thankkigindustry, can produce specimens
of work which are often not to be distinguishednfrthose imported at great expense
from foreign countries. [25]

A world today that cannot understand productionepkdn terms of high
energy inputs, complex machines, and processesnasdive organization,
merely to imagine how fine manufactures could bieotéd in such large
quantities through the simplest tools is a diffidakk; but one after another of
the foreign travellers in India remarked on therfpetion of the manufacture”
and of the simplicity and imperfection of the tooked.

The loom provided the basis of the Indian induspgrticularly in the
eighteenth century. It provided employment to “head of thousands of
inhabitants, comprising the weaver caste” and toufitless widows” and
families, who engaged themselves in the subsidjagcesses of cotton
spinning. The weaving industry itself was extenssteetching from “the banks
of the Ganges to the Cape”. “On the coast of Cormlaband in the province of
Bengal, when at some distance from the high road principal town, it is
difficult to find a village in which every man, wamn or child is not employed in
making a piece of cloth.”

The fact is the textile industry was highly coomtted with agriculture.
Indeed, it was usually during their “vacations fragriculture”, that is, when the
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crops were growing or had just been harvestedptiafound a great number of
villagers applying themselves to the loom, “so thatre silk and cotton
manufactured in Bengal than in thrice the samengxtecountry throughout the
empire and consequently at much cheaper rates”.

In the north, the great Moghuls maintainddrkhanagqfactories) for their
specific needs. Elsewhere, native princes presettved own arrangements.
And one economist has noted how this constant samfremployment declined
and withered, [26] as the princes fell prey tortechinations of British power.

From Roman times till their decline in the ninetibenentury, the main
textile areas on the sub-continent had been the:sam

They are described in theeriplus ofthe first century A.D. in much the same terms as
they were described by travellens the seventeenth and eighteenth centuries. These
main areas were thre@/estern Indiawith Gujarat, Sind, and Rajputana as the focus;
South India, comprising the Coromandal Coast aséd to be known, stretching from
the Kistna Delta to Point Calimere; and North-easdia including Bengal, Orissa and
the Ganges Valley. [27]

Each of these areas specialized in specific clasédabrics and even
employed techniques indigenous to the region jtseith different designs,
motifs, and symbols. Here | shall discuss meredyfitst, for reasons of space.

From Abbe de Guyon, in the middle of the eighteerthtury, we have the
following account of Ahmedabad in western India:

People of all nations, and all kinds of mercargid®ds throughout Asia are to be found
at Ahmedabad. Brocades of gold and silver, canpitsflowers of gold, though not so
good as the Persian velvet, satins, and taffetadl ablours, stuffs of silk, linen and
cotton and calicoes, are all manufactured herq. [28

Surat, “an emporium of foreign commerce”, manufeedithe “finest Indian
brocades, the richest silk stuffs of all kindsjaz#s and muslins”.

Painted and printed calicoes constituted the mogtortant class ofndian fabric
exported from Surat in the seventeenth centuryy doeered a wide range of quality,
the best and the more expensive bgamtedrather tharprinted . . . . Inthe former
case, dyes and mordants were applied to the clothwith a wood-block, but free-hand
with brush. Thus. each painted design had the ctearaf individual drawing with the
human and sensuous touch, instead of being linhtéide repeat pattern imposed by the
print-block. Sometimes painting and printing tecjugis were combined, but the finest
decorative calicoes from both western India and Goeomandel Coast were of the
painted kind. [29]

There has been among textile historians a contsgvemether Indian
craftsmarprintedtheir chintz with mordants, the original assumpti@ing that
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this technique (like the drill plough in agricul@rhad first been discovered in
Europe. In 1966, however, the controversy was tifely
settled in India's favour, when the Roques manpisevas discovered in the

archives of the Bibliotheque Nationale in Parise tinanuscript contained a
detailed account of the textile industry and maotufang processes, including
textile printing, observed by the writer in western In{38]

The chief centres of cotton painting in westernidnevere Sironj in
Rajputana and Burhanpur in Khandesh. Cheap print#tbns came from
Ahmedabad, though these were also produced inethiens devoted to the
painting technique. Gujarat also produced embradern quilts and coverlets,
but this industry saw decline by 1690, when thetresnof European trade had
shifted to Sind and the Punjab. The century also th& development of the
carpet industry, almost certainly due to the empAidar (1556-1605) who is
known to have encouraged the immigration of Persieaftsmen for the
purpose. The industry was located principally ata®gnd Lahore.

The woollen industry was situated in Kashmir, whiphoduced the
extraordinary cashmere shawls, whose beauty wasidemably “enhanced by
the introduction of flower work”. The wool was imped from Tibet, after
which it was bleached and manufactured. As foissitk western India, fabrics
from them were often mixed with cotton. True siksre worked a®atolasin
Patan, Gujarat. Printed silgylgar, isstill produced in the same places today as
in those times, in the form of saris of artificiginted silk orkalgers.One
species of cotton and silk fabrics consistedalaichas,striped fabrics, later
consciously imitated in England. Thettaneewas a satin weave; the cheapest
of the mixed fabrics were callddpseilsproduced for the West African trade.
And for the Portuguese demand, there were silk wndl fabrics, called
cambooleegyroduced in Sind.

The calicoes themselves ranged from the finestthadmost expensive
muslins,seribaffs,wanted in the Islamic countries, to the cheapeietias of
coarse clothdungareesndgunny.Intermediate calicoebaftas,were woven at
Broach, Nosari, and Surat. There were calicoepatl on the loom, woven
from different coloured threads, and other calicdged after weaving. The
colours remained bright after washing, and thisvedoto be their great
attraction.

| have presented this varied, brief, picture oftéwile industry, and added a
great many vernacular names, not because | wibhirig some local colour to
this book, but merely because | want to emphasieevidth and breadth of the
Indian influence in the period. Irwin and Schwagitze the following interesting
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list of the Company's orders in the west coastafgingle year (1695-96) as a
sample:

20,000 Pallampores large

10,000 Pallampores midling

10,000 Pallampores small

2,000 Quilts large, new patterns, 3 %2 x 3 yds.

2,000 Quilts midling

5,000 Quilts small

10,000 Chints Culme 2

20,000 Chints Caddy3, as much variety of works striges as may be 10,000
Chints broad, 9 x 1 yd of variety of new patterns

20,000 Chints narrow

10,000 Serunge (Sironj) Chints, the best and newests and paintings on,
good strong cloth, ¥4 stripes, ¥ flowers

20,000 Chints Paunch Runge 4

5,000 Chints Surat [31]

The south Indian textile industry was concentratethe Coromandel Coast
and was specificially directed to the spice tradéhe Malay Archipelago. The
economies of the Spice Islands had no need forobutir any other foreign
commodity: Indian cloth formed the only acceptatieans of exchange. The
trade was tri-cornered. Arabs carried bullion te t@oromandel Coast,
exchanged these for textiles, exchanged the lattre islands for spices, and
returned with these to the Middle East.

The various exports of the third area for textileduction, Bengal, literally
boggle the mind: they included ordinary silk, mixsitk and cotton goods,
calicoes, linens, mulmuls, tanjebs, chintzes, gimg, pure silk and woollen
fabrics, turbans and shawls. Unwrought silk fronmsid@azar itself totalled
300,000 to 400,000 pounds weight, and went to filnerbase for manufactures
in Europe. Of the country around Kasimbazar, Gmas able to claim that the
workers there “generally furnish 22,000 bales lif giyear, each bale weighing
a hundred pounds”. This constituted a boom, whigkas, and towards the end
of the seventeenth century, most Europeans fougskthilks cheaper than the
French and Italian silks they had till then patrexi.

Within another fifty years, this entire picture vidube to a great deal
reversed. In England and the Continent, the textidustries were being
revolutionized through the study and close imitatmf the work of Asian
craftsmen. And later, these improvements, harnesdlde machine, “would
turn the tide of events.

INDIA TEACHES EUROPE

The second volume of the Singglistory of Technologyoncludes with a
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curious and startling opinion, which reads:

(But) this volume has also seen to its end a meiahip between east and west that we
shall not encounter again. When the Middle Agesaaip the east had almost ceased to
give techniques and ideas to the west and evee sias been receiving them.[32]

I shall show that this is bunk, that Singer, a roadscholar, did not know
that British surgeons learnt the art of plastigsuy from Indian practitioners, to
take just a random example. But it is the histdihe development of the textile
industry in the Wesafter the Middle Ages that absolutely refutes his claim.
There is no doubt that particularly after 1500 jdrglinfluence was crucial to the
European textile industry. Country after countrfimrope tells the same tale.

I am not talking here of trade, which normally skigxb the genuine and
costly Oriental fabrics that were coveted by theopean nobility. | mean the
vastimitationindustry that sprang up to cater to the commonens, unable to
afford the expensive originals, had to be contdtit wopies, and this not merely
in England, but also in France, Germany, the N&hds, Spain, Switzerland,
and America.

Thus, P.R. Schwartz and R. de Micheauiex, in thewk, A Century of
French Fabrics: 1850-195Gtate that in France “the teimdiennegchintz) is
found in Marseilles inventories since at least 158@d on 22 June, 1648, a
card-maker and engraver of this too was associaithdthe dyeing of cloth to
makeindiennes”.[33]The imitation printing of these chints was badrin due
course, but thendiennescontinued to grow in popularity, “despite the heavi
fines imposed, the ripping off by the police of thiéending print dresses from
the backs of women walking in the streets and thstrdying of stocks of
garments”.[34] Once the ban was lifted (1759),dbsigners began to introduce
designs at first based solely upon Oriental pastern

The same may be observed of Germany, where in togeptect the home
industry, Frederick William | banned the wearingpbrting, or selling of any
kind of printed or painted calicoes. Again, thes&d were flouted and in 1743,
print works were established in various parts ef ¢buntry; imitation printing
being officially permitted by 1752.

Textile workers in Italy, from the late seventeecgintury to about 1855 had
their earlier patterns based amdiennes.More obvious is the case of the
Netherlands:

The Dutch merchants and explorers were some dfrdteo bring back the painted and
printed Coromandel cloths from the East during ¢hely seventeenth century... and
Dutch textile printers attempted to imitate thdliamtly coloured Indian cottons which

were not only fast to water but became more badwiid brilliant when washed. Their
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first attempts with the oil or water colours lorged in Europe, that either smelt badly or
would not wash, bore no comparison with the Eastdoths printed or painted with
mordant dyes and indigo.

The first European print works was founded in Arfawsin Holland in
1678 and attempted to use Indian methods. [35]

Success came after nearly seventy years, when Dtitttiers succeeded in
copying the sheer Indian cottons by using coppetepl

The first Spanish calico print works started by testeban Canals in
Barcelona in 1738, copieddiennesand used the imported Eastern textiles as a
source of pattern. Switzerland repeats the stoyirathe United States too, the
earliest evidence of textile printing shows Eastefiuences in the patterns.

It has not been any different with the circulatiof ideas in Europe.
Literature-wise, three large documents found in opaan libraries are
representative, having been written with the exgpnesrpose of informing
Europeans about Indian processes and techniquesletters of the Jesuit,
Coeurdoux, for example, were sent out in 1742 ardl7/1The earlier letter
begins typically:

| have not forgotten that in several of your ledtgou have urged me to acquaint you
with the discoveries | might make in this part oflila, since you are persuaded that
knowledge is to be acquired here which, if tranteditto Europe, would possibly
contribute to the progress of science or to théeption of art. | should have followed
your advice sooner, had not almost continuous catomp taken up all my time.
Recently, with a little leisure, | have used iffited out the way in which Indians make
these beautiful cloths, which form part of the &aaf those Companies established to
extend commerce, and which, crossing the wides, smeme from the ends of Europe
into these distant climes to search for such thifRf

The second letter begins in a similar vein, thoughs actually an
introduction to a letter written to Coeurdoux bgeatain M. Lepoivre, on Indian
processes, to which Coeurdoux has added a lengttyment.[37] It is the
sequel to these letters, however, that is intergsti

Father Coeurdoux's actual descriptions contain nfarifier processes in the printing
and the dye preparation and these were studiedcamimented upon by Edward
Bancroft (1744-1821), the distinguished Englishrolst, in his bookExperimental
researches concerning the philosomiypermanent coloutd_ondon, 1794 and 1813. It
was also used in G.P. Baker's outstanding w@akico painting and printing in the East
Indies in the 17th and 18th centuriégindon, 1921, and in a number of Continental
books and journals of the seventeenth and eigtitexmturies. [38]

The second manuscript, called tBeaulieu Manuscriptdiscovered also
quite recently, dates abalif34.1t was quoted in the treatise on cotton painting
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by the Basle manufacturer, Jean Ryhif1et28-90),which was first written in
1766,though not published till865.It was also discussed in the book written by
Chevalier de Querelle3raite sur les toiles PeinteRaris, 1760It still exists,
together with eleven actual samples of paintedhclatought back by de
Beaulieu, as well as full details of the procesfissovered.

The third manuscript, also recently come to lighthe Roques manuscript,
of 333 pages, and in which, as | noted earlierptiaity of wood-block printing
in India is firmly established. [39] These docunsesute representative; there are
many more, like the anonymous article to be foumtheJournal economique,
Paris, Julyl752.It begins thus:

There can be no doubt but that it would be mognharto the State were we to neglect
our own production of light silken and woollen nrédés in favour of Persian or Indian
cottons. It can, however, only be a good thing tow how these peoples set about
applying colours to their cotton cloths, which oty do not run or fade when washed
but emerge more beautiful than before. Everyonesesnfor himself how useful this
would be when he envisages what the possibilitiegddcbe for our cotton, linen and
hemp cloth. [40]

The writer then goes on to describe two Indian washfor the dyeing
process.

All this knowledge, of course, crossed the seas & charge. Father
Coeurdoux milked the neophytes he had recentlyigepfor leis information.
And the painter, Pieter Coeck Van Aelst (fathetaw-of Pieter Brueghel the
Elder), transported back to Hollnd the technigueisdigo resist painting after
his travels in the East in the early sixteenth wgntYet, once this knowledge
and expertise entered the European countries,oit saade its way into the

gradually evolving, patent system. As early as 16A6England, William
Sherwin, an engraver of West Ham, took out

a grant for fourteen years of the invention of wa@ad speedy way for producing broad
calico, which being the only true way of the Easli& printing and stayning such kind of
goods. [41]

The history of iron and steel in India has not tfarseen consistent review,
neither will | attempt one here, for it would talesolume. | shall rest content
with. a few illustrations at best, and indicate ithftuence of Indian steel on the
industrial revolution in England.

As Dharampal observes, there are a number of atsmamcerning the
production of iron and steel in India during thes€a da Gama epoch; in fact,
one of the earliest ones, numbering about seveaspagto be found in the book
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of D. Havart, a Dutchman, entitledhe Rise and Decline of Coromandel,
originally issued in Utrecht in 1692. Dharampakdune itself contains three

accounts dated 1795, 1829, and 1842. Here | stialsemething about steel,
about whose development in India there is tocelittl the public imagination.

Then, everyone called it not steel, lutotz

The Celtic smiths of Noricum, a Roman province &pd_ower Austria),
made good steel as early as FC. and traded it to Italy. There were other
centres during the Iron Age where steel was pradibgeholding wrought iron
in the charcoal of the forge until it reached wiiiéat and then quenching it, but
the resulting product did not reach Celtic stangaiidhe latter itself, however,
was not as good as the so-called Damascus steebnily true spring steel
known before the Age of Gunpowder. And this ste@$wade in India, as early
as the 5th or 6th centuri®&C. in the Hyderabad district by smiths through a
process of fusion known agotz [42]

By the 1790s, a sample of wootz had landed in Enfylavhere it roused
considerable scientific and technical interestwls examined by several
experts, found in general to match the best dtesl available in England, and,
as one observer put it, “promises to be of impaato the manufacturers” of
Britain. He also found it “excellently adapted tbe purpose of fine cutlery, and
particularly for all edge instruments used for stabpurposes”. [43] Demand
increased, so that 18 years later, one frequentcosdd write:

| have at this time a liberal supply of wootz, amatend to use it for many purposes. If a
better steel is offered to me, | will gladly attetodit; but the steel of India is decidedly
the best | have yet met with. [44]

The man who felt Indian steel as being of some mapee to the
manufactures of Britain was none other than Stpdh#g person who later
assisted Faraday in preparing and investigatiraygelnumber of steel alloys.
According to Hyene, Stodart was “an eminent instotrmaker”, and
according to another writer, a man named Pearsanwels assisted by Stodart
in conducting the experiments on wootz in 179488 latter was “an ingenious
artist”. [45]

Nineteenth-century England produced very littleitefsteel from its own
iron. In one year alone (1823) it imported morentthi@,000 tons of iron, mostly
from Sweden, to work into steel. The quality ofnirore in the country was
decidedly low for the purpose, and so was the flieé English, on examining
Indian wootz, applied their own experience to codel“that it is made directly
from the ore; and consequently that it has nevenhe the state of wrought
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iron”. Dharampal writes:

Its qualities were thus ascribed to the qualityhaf ore from which it came and these
gualities were considered to have little to do wlith techniques and processes employed
by the Indian manufacturers. In fact it was feblttthe various cakes of wootz were of
uneven texture and the cause of such imperfectidndafects was thought to lie in the
crudeness of the techniques employed.

It was only some three decades later that this wwew revised. An earlier
revision in fact, even when confronted with contravidence as was made
available by other observers of the Indian techesgand processes, was an
intellectual impossibility. “That iron could be cgerted into cast steel by fusing
it in a closed vessel in contact with carbon” wastg be discovered, and it was
only in 1825 that a British manufacturer “took @upatent for converting iron
into steel by exposing it to the action of carbie@thydrogen gas in a closed
vessel, at a very high temperature, by which méamgrocess of conversion is
completed in a few hours, while by the old methbdas the work of from 14 to
20 days. [46]

The founder of the Indian Iron and Steel Compaattgrlalso connected with
Sheffield, J.M. Heath, soon discovered that thetwwpoocess combined both the
British discoveries mentioned above. But he wertbadd that while the Indian
method lasted two hours and a half, the proceds®isedfield required four, “to
melt blistered steel in wind furnaces of the bestistruction, although the
crucibles in which the steel is melted are at at@vheat when the metal is put
into them, and in the Indian process, the cruciblesput into the furnace quite
cold”.

He concluded, of course, by denying that the Ingiaucer had any theory
of his operations, since the process was discougyestientific induction, and
the theory of it only explained in the light of nevd chemistry. Such a
conclusion is strange, but it was easy during thaaeentric period he lived in
to propose it. Even the British Royal Society bgtghthe spirit of the times: a
letter describing wootz as having a “harder temibemn anything we are
acquainted with” was altered to “anything knowrthat part of India”. [47]

INDIAN MEDICINE

The literature on Indian medicine is enormous, Aol various, and | do not
again intend to paraphrase it all here.[48] In wiadlows, | shall merely

describe two of the more important medical artihdfa, practised particularly
through the time or period under study: plastigety and inoculations against
small-pox. Both were indigenously evolved and thecants we have, come
from Westerners sent out to study them. In the oapéastic surgery, the world
of medicine's debt to India is easily acknowledgedevery volume on the
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subject. The second, inoculation, may come as @risar though not to those
conversant with similar discoveries about Chineseinine.

Colonel Kyd, an Englishman, had the following ty sagarding general
surgical skill in the subcontinent:

(In) chirurgery (in which they are considered bythe least advanced) they often
succeed, in removing ulcers and cutaneous irruptmmthe worst kind, which have
baffled the skill of our surgeons, by the processducing inflammation and by means
directly opposite to ours, and which they have pliylong been in possession. [49]

Dr. H. Scott wrote the following letter on Janudr®, 1792, again on the
subject of Indian surgery:

In medicine | shall not be able to praise theiesce very much. It is one of those arts
which is too delicate in its nature to bear war apgression and the revolutions of
governments. The effects of surgical operationnanee obvious, more easily acquired
and lost by no means so readily. Here | should Imaweh to praise. They practise with
great success the operation of depressing thetehinys lens when become opake and
from time immemorial they have cut for the ston¢hatsame place which they now do
in Europe. These are curious facts and | beliekmaonn before to us.[50]

One of these curious facts was the inoculationrsgiamall-pox disease,
practised in both north and south India till it wasnned or disrupted by the
English authorities in 1802-3. The ban was pronednon “humanitarian”
grounds by the Superintendent General of Vacciodo(fing Dr. Jenner's
discovery in 1798). There are two detailed accoohtthe Indian method in
Dharampal's volume.

Small-pox has a long history in India: it is dissed in the Hindu scriptures
and even has a goddess devoted exclusively taaiisec It seems therefore
almost natural to expect an Indian medical respansehe disease. The
inoculation treatment against it was carried oualparticular tribe of Brahmins
from the different medical colleges in the areae§ehBrahmins circulated in the
villages in groups of three or four to perform theisk.

The person to be inoculated was obliged to follosedain dietary regime;
he had particularly to abstain from fish, milk, agieee(a form of butter), which,
it was held, aggravated the fever that resultest #fe treatment. The method the
Brahmins followed is similar to the one followed aar own time in certain
respects. They punctured the space between the altd the wrist with a sharp
instrument and then proceeded to introduce int@brasion “variolus matter”,
prepared from inoculated pistules from the preaggar. The purpose was to
induce the disease itself, albeit in a mild forterit left the body, the person
was rendered immune to small-pox for life.
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The Brahmins had a theory of their operations. Thmfieved the
atmosphere abounded witimperceptible animalculadrefined to bacteria
within a larger context today). They distinguishieg types of these: those
harmful and those not so. According to Dr. J.Z.Wwiil, FRS, who addressed
the President and members of the College of Playsidn London concerning
this:

That these animalculae touch and adhere to evagythi greater or lesser proportions,
according to the nature of the surfaces which #repunter; that they pass and repass in
and out of the bodies of all animals in the agespiration, without injury to themselves,
or the bodies they pass through; that such isheotase with those that are taken in with
the food, which, by mastication, and the digestaailties of the stomach and intestines,
are crushed and assimilated with the chyle, andeymd into the blood, where, in a
certain time, their malignant juices excite a fenta¢ion... which ends in an eruption on
the skin.

They lay it down as principle, that theimmediateg(or instant) cause of the
small-pox exists in the mortal part of every hunsexa animal form; that the
mediate(or secondhcting cause, which stirs up tHigst, and throws it into a
state of fermentation, is multitudesiofperceptible animalculatoating in the
atmosphere; that these are the cause of all epidérdiseases, but more
particularly of the small-pox. [51]

The Brahmins therefore believed that their treatmaninoculating the
person expelled the immediate cause of the disé¢4me. effective was the
inoculation? According to Holwell:

When the before recited treatment of the inocutatsostrictly followed, it is next to a
miracle to hear, that one in a million fails of eadéng the infection, or of one that
miscarries under it.[52]

A later estimate by the Superintendent General acihe in 1804 noted
that fatalities among the inoculated counted on€00 among the Indian
population and one in 60 or 70 among the Europddrese is an explanation for
this divergence. Most of the Europeans objectedth® inoculation on
theological grounds. But, also significant, theigbcontext of Indian medicine
was being changed.

| have said that the inoculation of the Brahminduited the disease,
although in a mild form. The risk inherent in sictreatment becomes obvious:
the disease might spread by contagion from thassulatedwith it to those not
so treated. Certainly, this was not the problem rwhiee operation was
universally practised and everyone underwent iis TUmiversality ceased to
obtain with the arrival of the British. Like mangexialists in India, including
teachers, the Brahmin doctors had been maintalmedigh public revenues.
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With British rule, this fiscal system was disruptad the inoculators left to fend
for themselves.

In such a situation even vaccine inoculation cdind little acceptance. In
1870, another Superintendent General of Vaccindenttwat the people were
still reluctant to get vaccinated because of theegd opinion that the
indigenous inoculation possessed “more protectoxeep than is possessed by
vaccination in a more damp climate”. Thus, the gedious method still
continued to win some allegiance. For the areasddalcutta in 1870, it was
estimated that only ten per cent of the populatiad not been so inoculated; for
Bengal, the figure was 36 per cent.

The experience of plastic surgery, happily, followenore fruitful
channels.[53] The art of plastic surgery or rhiasp} rose again as a perfect
response to a peculiar Indian custom: the cuttfhgramputation of the nose as
a punishment for crime or as a plain humiliatioheTesulting disfigurement
drove the sufferer to a class' of surgeons who smamded a thriving business in
the reconstruction of noses. In 1794, Dr. H. Sewottild refer to the “putting on
noses on those who lost them” and send to Londqoaamtity of caute,the
cement used for “uniting animal parts”.

The earliest of these rhinoplasties were performdddia already in 1600
B.C. and there are still families that practise Hane method today. The
operation is described in tBeishruta Samhita, book written in 600 B.C. by the
well-known Indian surgeon, Sushruta: a flap frore theek was cut off to
reconstruct the nose. Later, a better method ulsgx$ from the forehead.
Another Indian surgeon, Vagbhat, provided a mottaildel description in his
book, theAshtanga Hridyansin the fourth century A.D. Twice did this art
spread from India to the rest of the world. Wrige€. Almast.

In the centuries which followed the golden age ofuiveda, the knowledge of
rhinoplastic procedures was probably transferrediestern civilization by the free
interchange of thought and experience between HiAdab, Persian, Greek, Nestorian
and Jewish scholars. Celsus the Roman who live8.25to 50 A.D. was probably the
earliest Western European to describe plastic tipesaon the nose. The Sushruta
Samhita was mentioned E#gabe Sushrudby Ibn Abi “Usaybia” (1203-1269 A.D.), the
first historian of Arabian medicine, in his bookwlas also stated that during the reign of
Al-Mansur (died 775 A.D. ) an Indian medical work Bushrud was rendered into
Arabic by Manke, the Hindu court physician by theggestion of Wazie
Yahyaibn-Khalid.

The practical secret of rhinoplastic operationseagdrfrom India through
Arabia and Persia to Egypt and from there it leakelthly. In the 15th century
in Sicily, Branca used cheek flaps to reconstruetgroud noses of hot-blooded
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swordsmen. His son Antonio tried flaps from the and by the late 16th
century Tagliacozzi had published his work on tiadidn method of arm flap
rhinoplasty. [54]

It was only two centuries after that, in the nieetid, that German, French,
and English surgeons could study the entire methfsdsh, through the
translation of the Sanskrit literature and persatservations through travel in
India:

In Kumar near Poona a Mahratta surgeon was seéndoynedical officers of the East
India Company, James Findlay and Thomas Crusopieirig a rhinoplasty by the
median forehead flap. This case was reported anguiar operation” in th&ladras
Gazetteof 1793. The patient was Cowasjee, a Mahratta tkilttriver with the British
army in the war of 1792. He was taken prisoner ipyi Sultan who cut off his nose and
one of his hands. He went back and rejoined the lBgmarmy of the East India
Company and after one year had his nose recorstruot Kumar near Poona. A
description of this case also appeared inGbatleman's Magazing London in a letter
from India in 1794.[55] The description of the “gilar operation” was responsible for
the later spread of this technique to European tci@snand to the United States of
America. The first successful case of forehead fldpoplasty performed in England
was published in 1814, about twenty years afterGbwasjee case. Carpues' badak
account offTwo Successful Operations for Restoring a Lost Nosa frdegument of the
Foreheadwas published in the year 1816 and helped to ceeatasiderable interest in
this subject. In Germany Carl Ferdinand Von Grapfrformed the first total
reconstruction of the nose in 1816 and coined éhm t'plastic surgery” in his text on
this subject published two years later. JonathasdidVarren from America undertook
rhinoplasty by the Indian method in the year 1&83dptain Smith published hidotes on
surgical cases -Rhinoplasty the British Medical Journalin 1897 and suggested
improvements. Keegan (1900) wrote a review of rpiastic operations describing
recent improvements in the Indian method. [56]

If plastic surgery began in India with the recounstion of noses, the
Europeans took over the principles underlying tle¢hmd: not living in a culture
that insisted on visiting punishments with the liogpoff of noses, they could
more easily see a possible application to othexsaoé bodily defect. A similar
case of development ¢échniquesafter diffusion concerns thaoria, another
peculiar Indian invention, originally thought toueaoriginated in Egypt, but
now generally acknowledged as Indian.[57]

It is perhaps easier now to understand the opiafdhe traveller, Robert
Orme, who, though often critical. was forced to #dtinat “the arts which
furnish the conveniences life have been carried by the Indians to a piteh fa
beyond which is necessary to supply the wants dfraate which knows so
few”. He went on to remark paradoxically that thbufe knowledge othe
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Indians in “mechanical matters is very limited” repeans were “left to admire,
without being able to account for” the manner irickhfor example, the people
built their bridges and constructed their huge tes\p

Or their ships, for that matter. In the middletloé eighteenth century, John
Grose noted that at Surat the Indian ship-buildmdustry was very well
established, indeed. “They built incomparably tlestbships in the world for
duration”, and of all sizes with a capacity of oeethousand tons. Their design
appeared to him to be “a bit clumsy” but their dhility soundly impressed him.
They lasted “for a century”. Lord Grenville mentiiin this connection, a ship
built at Surat which continued to navigate up ®Red Sea frorh702when it is
first mentioned in Dutch letters as “the old shijy’to the yeal770[58]

Grenville also noted that ships of war and merchemnthot exceeding 500
tons” were being built “with facility, convenienead cheapness” at the ports of
Coringa and Narsapore. The Parsees in Bombay weregrkas great builders of
ships -and skilled as “naval architects”. les Hindous,Solvyns, after
introducing about 40 sketches of boats and riveseks used in the Indian north
in the1790s observed that “the English, attentive to everythigch related to
naval architecture, have borrowed from the Hindoasy improvements which
they have adapted with success to their own shyppi9] Needham too sees
the multiple masts of India and Indonesia in thghtl

Dr. H. Scott sent samples @ammerto London, as this vegetable substance
was used by the Indians to line the bottom of thkips; he thought it would be
a good substitute “in this country for the materiahich are brought from the
northern nations for our navy .... There can bedoobt that you would find
dammerin this way an excellent substitute for pitch aad and for many
purposes much superior to them.”

I have left out of this review a number of othestieical processes used by
the Indians before and during the colonial perinduding the making of paper,
ice, armaments, the breeding of animals, horticalttechniques, and so on. A
tiny, note now on Indian science.

Needham wrote iA963:

We cannot forejudge what the future developmenth@thistory of science will bring
forth, but if India was probably less original th&hina in the engineering and
physico-chemical sciences, Indian culture in albhability excelled in systematic
thought about Nature (as for example in the Samidiganic theories oKshana,
bhutadi, paramanugtc.), including also biological speculations When the balance
comes to be made up, it will be found | believattimdian scientific history holds as
many brilliant surprises as those which have enwerfyom the recent study of
China -whether in mathematics, chemistry, or bigj@nd especially the theories which
were framed about them. [60]
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Indian scholars have been too generous, and Westbatars too niggardly
about the nature of these “brilliant surprisest amuch of what Indian scientists
really produced has been clogged by controversy.tBings are changing;
recently, even a diehard, onetrack mind as Rostshosved signs of a more
enlarged education in this regard. All | can datigow is to indicate the
literature available in the field, and let the rea@ursue the issue himself or
herself. [61]

THE INDIAN MIND

My brief illustration of Indian science and techogy should not be construed as
constituting the total interpretation of the Indiammofaber paradigm. For the
technology of India can be related to other aspefcés) Indian philosophy, or,
an Indian mind. Take textiles.

The colours used by the Indian craftsmen for tteedtiles, writes Robinson,
were not only brilliant and of great variety, thegre also often exceedingly
subtle and particularly so in their tonal qualities

Their colours seem to contain hidden qualities efifieicts that only appear in differing
lights. Thepagrisor headwear produces in Rajasthan (originally ®ajpa), Kotah and
Alwar contained two slightly differing shades whiphoduced a constantly changing
colour pattern as the fabric rippled.[62]

It may surprise the reader, but a similar “movipgihciple underlines the
painted frescoes of the Ajanta caves. In descrilthese frescoes, Richard
Lannoy, the most scintillating interpreter of Indieulture to date, writes:

At first sight it is the genial “Buddhist humanismwhich strikes the visitor Ito the fresco
caves]. Yet these reassuringly human scenes aguitetwhat they seem to be. For one
thing, even the best preserved are exceedinglyvelus “read”; one must make an
appreciable effort to slow down one's reading dirtlvisual language in order to
perceive the spatial and tactile relations establisbetween the figures. There is no
recession - all advandewards the eye, looming from a strange undifféa¢ed source
to wrap around the viewer.

This is not an optical illusion of cave-light; olose examination it will be found to
result from a controlled use of almost equaalesin the variation of local colour. A patch
of green, say, juxtaposed to a patch of red, igen§ nearly the same tonality when
photographed in monochrome. Because of this towmplaldy one is constantly
discovering new figures which were unseen through deliberately unaccented or
“suppressed” tonality of detail, and the tempoto$ slow discovery is very precisely
calculated. Every figure has a counterfigure, eMdsogly an anti-body. Each figure is
inseparable from its environment. The optical basithis technique is very simple and
is frequently used by Bonnard, Vuillard, and Matiss obtain a hallucinating, visionary
effect; the later, psychedelic poster artists madick of it. One can assume that the
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Ajanta painters discovered the effect under sintiddating conditions. There is one vital
difference, however; at Ajanta there is no soufdghbt in the caves, a fact which says
much about the metaphysic of the cave sanctudBibgcts are their own light when
experienced bwll the senses in harmony, and such harmony was tideo§the cave
ritual.

When viewed by flickering light, as was intendexlybfragmentary glimpses of the
colours and lines of the objects depicted can hailodd. A body undulates towards the
eye from an indistinguishable blur; moments (peshapnutes) later, a second body
wells out of the blur and is seen to be intertwingith the first. The viewer is so involved
in this optical assimilation that his relation teetother figure only proceeds gradually
from the tactile to the emotional recognition af significance. It cannot be reduced to
verbal interpretation, as it is pure tactile seiosaf63]

Lannoy himself admits that his interpretation gl frescoes came to him
in the company of C.V. Raman, who also won the Nébize for Physics. He
also acknowledges that the experience made hingehlais mind that there is
any sort of antithesis between the unified aesttsetisibility nurtured by Indian
culture through the ages and the demands of tkatfa method.

He then went on to make a sharp distinction betw&en“single, fixed
viewpoint to which we (in the West) are conditiori®dthe artifice of optical
perspective” and the “multiple-perspective, shdtinewpoint employed in the
portrayal of figures, animals and objects at Ajanta

Here, | may be allowed to deviate a little to ird&one more example of the
imperialism of categories that has led to a grod&torted view of the abilities
of non-Western artistic personalities. In most &istory volumes, the
appearance of perspective has often beenasseform of “development” in the
regular refinement of techniques in art: this craie has then been universalized
without the recognition that another culture mayse the technique, not out of
ignorance, but out of choice: this is confirmedlhy insistent indifference of the
Indian artist to the single pyramidal tableau ciovgd within a border, which is
the commonest structure for the

Western-type image. IThe Speaking Tred,annoy not only distinguishes
Indian art from Western, he also emphasizes itindisess from Chinese art, a
point well made after the general confusions spedadad by Northrop.[64]

The entire metaphysic of the Ajanta frescoes iscmmplex to get across
here in brief. More fruitful, perhaps, is a minaalssion on Indian architecture,
which again may be sharply distinguished from itsstérn counterpart.
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Lannoy has pointed out that the caves of Indiatlaemost singular fact
about Indian art, and he is right, for they seovdistinguish it from that of other
civilizations. A prodigious amount of labour, spleaver a period of about 1,300
years, was expended in this “art of mass”, the eattans of rock sanctuaries
and monasteries. These caves were hewn out ofreckg in other words, they
were “constructed” through the excavation of space.

These sanctuaries were ‘cut from nearly-perperatialiffs to a depth of a
hundred feet: in all cases, this excavation wasezhout by means of a chisel
3/4 inches wide; the same chisel was also usegite out elaborately decorated
columns, galleries, and shrines. The two largesitctires of the kind are
staggering in their dimensions:

The Kailash temple at Ellora, a complst;mkenBrahmanical temple carved out in the
late seventh and eighth centuries A.D. is overfé@0high, the largest structure in India
to survive from ancient times, larger than the fRaron. This representation of Shiva's
mountain home, Mount Kailash in the Himalaya, towire than a century to carve, and
three million cubic feet of stone were removed beibwas completed. An inscription
records the exclamation of the last architect @kilog at his work: “Wonderful! O How
could | ever have done it?” [65]

In Europe's middle ages, the great cathedralsjdimad the one of Chartres,
rose from the ground upwards to the sky, suppartécdo much by stone as by
the powerful religious symbolism that drove the i€tin church. In India, the
craftsmen did not build, but removed the earthstode to discover space in the
service of a different religious symbolism, not adentified with any religious
monolith, but instead, one to which different ridigs groups owed allegiance.
Lannoy is more precise:

A hollowed-out space in living rock is a totallyffédrent environment from a building
constructed of quarried stone. The human organisspands in each case with a
different kind of empathyBuildingsare fashioned in sequence by a series of uniformly
repeatable elements, segment by segment, frormal&ionupwardsto the conjunction
of walls and roof; the occupant empathizes wittisible tension between gravity and
soaring tensile strength. Entering a great buildisgto experience an almost
imperceptible tensing in the skeletal muscles ispo@ise to constructional tension.
Caves,on the other hand, are scooped out ljoewnwardplunge of the chisel from
ceiling to floor in the direction of gravity; theocupant empathizes with éwvisible but
sensed resistance, an unrelenting pressure imtheenveloping him; sculpted images
and glowing pigments on the skin of the rock weltti from the deeps. To enter an
Indian cave sanctuary is to experience a relaxatignysical tension in response to the
implacable weight and density of the solid rocl6][6

Such an analysis of an Indian strategy to the ésmpee of the LifeWorld
could be reinforced by further investigations iitdian literature forms, music
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structures, and language. The similarities betvieenworlds of Sanskrit drama
and the Ajanta caves, and the strucural disaffimitbetween Kalidasa's
Shakuntalaand Shakespear&dng Lear will not hold us here, but something
might indeed be said about Indian music, for thigwith Indian dance) is one

of the few living and thriving expressions of Indieultural life today.

The Indian system dfalas, the rhythmical time-scale of Indian classical
music, has been shown (by contemporary analyticthoas) to possess an
extreme mathematical complexity. The basis of trstesn is not conventional
arithmetic, however, but more akin to what is knowoday aspattern
recognition.To quote Lannoy again:

In the hands of a virtuoso th@&asare played at a speed so fast that the audieno®ttan
possibly have time toountthe intervals; due to the speed at which they kged, the
talasare registered in the brain as a cluster configumag complex Gestalt involving
all the senses at once. While the structure otdles can be laboriously reduced to a
mathematical sequence, the effect is subjective eandtional.... The audience at a
recital of Indian classical music becomes physjoafigrossed by the agile patterns and
counter-patterns, responding with unfailing andimnsive kinaesthetic accuracy to the
terminal beat in eadala. [67]

This ability with instruments is repeated with trece. The extraordinary
degree of control of the human voice has been itestby the musicologist,
Alain Danielou, who has stated that Indian musigiazan produce and
differentiate between minute intervals (exact tdwmdredth of a comma,
according to identical measurements recorded byidlan at monthly

recording sessions). This sensitivity to microtoriss from the purely
musicological point of view, of little importancdike the mathematical
complexity of thealas. Nevertheless, as Lannoy puts it:

It is an indication of the care with which the “ttuke of sound” is developed, for Hindus
still believe that such precision in thepetitionof exact intervals, over and over again,
permits sounds to act upon the internal personalignsform sensibility, way of
thinking, state of soul, and even moral charad8j.[
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CHAPTER THREE

Chinese Technology and Culture: 1368-1842

It is logical to look at the Chinese view of Chirmcause they are
Chinese and it is their own country and their owstdry. It is
necessary to make what is perhaps a special éffeee the Chinese
point of view, because on the whole we have nat paough attention
to it in the past. Indeed there have been manysimes over the last
century and a half of regular contact between Claind the West
when the prevailing attitude towards China reveatedre about
ourselves than about the Chinese.

- John Gittings: 1973

Early this century, A.H. Smith put forth the opinithat Chinese history “is
remote, monotonous, obscure and worst of all, tleteo much of it". How
much of this history, reconstructed principally\Mgstern scholars, is useful for
our purposes here is a moot question. That it babeen wholly useful for the
Chinese themselves is evident from the page3hifia Reconstructs journal
that has busied itself with a re-interpretatiorttad pattern of the Chinese past
that is more in keeping with the new consciousimédbe Chinese Revolution,
or, as W.F. Wertheim put it, with the Chinese Welie secular promised lana,
better earth.

Thus, what the Chinese feel about their past, qdaatly about their
technology and their culture, would be difficultitentify with what Western
scholars have felt about the same Chinese paste Thao question here about
Chinese scholars being more objective than theisté¥le counterparts, or vice
versa. Bodo Wiethoff wrote, in his recent voluAwe Introduction. to Chinese
History, that “European conceptions of China have rarelfecedd Chinese
reality, but have first and. foremost been the oasp to European needs”.

The twists and turns that the Chinese image underinghe West have all
ban well documented in the numerous representhisteries of the period,[1]
and need not concern us here: the point has beds.riaom the wide-eyed
wonder of Marco Polo and the other medieval trave]l to the Jesuits'
acknowledgement of the sophistication of the calttirey faced, to Herder's
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impression of an “embalmed mummy, painted withddéphs and swaddled in
silk”, Engel's “decaying semi-culture at the endtu earth” and Karl Marx's
scorn concerning the “hereditary stupidity” of tGhinese, is indeed a long
journey, but it sketches indeed the insecure peaidpnof Europe more

faithfully than it ever did the character of Chitself.

Even Chinese scholars, educated in Western urtiiestdnave not been able
to refrain from manipulating Chinese history tonferce conclusions reached
earlier by means frankly ideological, though atstetheir activities are
intelligible in the light of the almost total dewvaltion of the role of the
intellectual in the life of modern China. Thus, tlage Lin Yutang, born and
raised in China, but with his spirit moulded in theited States, was ready to
confess (in 1937) a complete lack of confidenab@regenerative powers of his
own people:

Today China is undeniably the most incoherent drabtic nation on earth, the most
dramatically weak and impotent, the most incapalblgsing up and marching ahead

2]

And that father and son team, Ch'u Chai and Wink#rgi, writing for an
American audience, found it worth while to extoktiEhinese past iffhe
Changing Societpf China, sothey could find it easier to discuss the Mao
government with a great deal of dismay and an uakable pinch of hate.

It was not that there were no scholars sympathetibe Chinese cause in
those times. In 1958, W.F. Wertheim sharply noted:

The failure of many intellectuals in the West talarstand fully the implications of the
revolution in China may be symptomatic of a certagidity occurring in Western
culture which may damage its adaptability to newedlgoments in the world.[3]

Wertheim, and Jan Romein, both tried to expresshat early date a
premonition that the countries of Latin America,riéd, and Asia were
inexorably moving into a position from which theywd feel compelled, in
their own interests, to see and write history airtbwn terms. The importance
of China for us here lies not in any use it mighvén for the Chinese, however,

but in that it gives us a very clear instance dejmendence from the West, from
the Western interpretation of Chinese history.

The Chinese history | shall discuss now is of & vestricted period: that
which began with the dynasty of the MING (1368/ 454ollowed later by the
dynasty of the CH'ING (1644/1911) or the foreigManchus. Even with the
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latter, | shall restrict the description to 1842 tate of the Unequal Treaties,
and .the beginning of Western political dominance.

THE GREAT NON-QUESTION OF CHINESE HISTORY

It 'is precisely the interpretation of this specifieriod of Chinese history that
has caused the greatest controversy, much of viasho do with the scientific
and technological development of China. The cetebdraguestion asks why
China did not produce either modern science onduastrial revolution on the
English pattern, especially since Chinese techiyadddeast had reached a level
of sophistication not yet attained in any othert gdirthe world, as late as the
fifteenth century.

| am aware that the discussion which will followwnmight more suitably
have been taken up in the earlier chapter on IntBkahnology and science.
However, the fact that most of the debate rourslahiimportant issue has been
taking place in the Chinese context, and even thigractive involvement of that
great Sinologist, Dr. Joseph Needham himself, featdd its being considered
here. The reader, however, is advised to retain gqihaification that the
conclusions reached here are equally applicablettier contexts, including
those presented by the histories of Islamic anghingcience. With that said, we
can now proceed to set out first a few importastictions.

It is necessary to make a very clear distinctiamvben. what are known as
the scientific, industrial, and technological rexans. Learned scholars,
including Sinologists like A.C. Graham and Needhtang to identify all three,
which is incorrect. Stephen Toulmin and June Gabdfhave been two of too
few scholars to notice the differences:

For, however spectacular the influence of sciemca tew branches of technology, one
can easily exaggerate its impact on industry geladero of Alexandria made hydraulic
toys for his patrons, Galileo made calculations utbthe strength of beams,

but the age of applied science proper began onér &.D. 1850. In the interaction
between theory and practice, science has agaiagaid been in the position of debtor,
drawing on the craft tradition and profiting frons iexperience rather than teaching
craftsmen anything new. It has beep said that fegieowes more to the steam-engine
than the steam-engine owes to science”, add the #any is true more generally. In its
early stages, especially, the craft tradition wes far as we can tell - devoid of anything
which we would recognize as scientific speculafién.

In other words, though the scientific revolutiohgtdiscovery of how to
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discover) preceded the industrial revolution, é dot contribute to it as much as
is normally assumed. The industrial revolution, fatt, was an empirical
revolution, evolving in large measure independeotlihe scientific revolution.
On the other hand, both these revolutions shoutdrim be distinguished from
the technological revolution, often called the setmdustrial revolution, when
science turned to improve practice and revolutiedizechnics. Toulmin and
Goodfield note:

Before A.D. 1850, intellectual advances within #eences of matter no more led to
immediate improvements in the crafts than had Ne'sttheory of planetary motion at
once led to better planetary forecasting.[5]

Two other historians of science, Derek J. de Setiae and Rupert Hall,
have written in similar terms.[6] “The time-lag @ach instance between the
establishment of a new craft-skill,” observed Halhd the effective appearance
of scientific interest in it, is of the order of @years, and in each of these
examples it appeagdter the scientific revolution was well under way.”

And now, to another distinction.

Not merely Needham, but a number of other writergehmade a critical
distinction between traditional science and uniaessience or Galilean science.
In fact, all civilizations have attempted scieri€by that word is understood any
systematic abstract thought about nature. Nathan futs it the following way:

“Abstract” may have the sense not only of definougncepts on a more general plane
than that of concrete sensual experience, butldtmf seeking objective driving forces
of change within nature itself rather than, likdigien and magic, looking for
explanations in terms of conscious will or emotjdh.

This is the reason | felt it worth while to talkal Indiansciencein the
earlier chapter, though few would wish to beliehattit exploited the Galilean
method. More recently, the Islamic scholar, Seyiedsein Nasr, has made a
similar point in his splendid volume on Islamiceswe.[8] As he prefaces his
work:

Islamic science, which is taken in this work tolitte disciplines concerned with the
study of the cosmos, embraces a wide spectrumedfdotual activity, from the study of

plants to algebra, carried out over more than éemiium by many races and peoples
spread over the middle belt of the earth from Spaid Morocco to eastern Asia.

Because of its traditional character, this sciercaot limited in scope or meaning as is
the modern discipline with the same narfibe Islamic sciences, even in the more
limited sense considered here, which exclude thgidas and many branches of the
philosophical sciences, are considered at once twéhworld of nature, of the psyche
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and of mathematics. Because of their symbolic fydhiey are also intimately related to
metaphysics, gnosis and art, and because of thagtigal import they touch upon the
social and economic life of the community and theiri2 Law which governs Islamic

society .[9]

In a review of the fourth volume of Needhar@@ence and Civilization in
China, Lynn White remarked that Chinese science is ofréste for those
interested in the interpretation of East Asianué. Nathan Sivin, thinking
along similar lines, has asked whether the labatht@pological” might not
express what we have in mind:

If we use the first definition of science as sysaéimabstract thought - which might be
called “anthropological”, since it lets the Chineseoretical encounter with nature
define its own boundaries - the structure of knalgkelooks very different indeed from
that of modern science. It becomes as individudkét, as the map of scientific thought
in ancient Greece or medieval Europe.[10]

Sivin goes on to observe, in line with the basentks of this book that each
culture breaks up its experienad much the same physical world into
manageable segments in very distinct ways, whickeig close to Benjamin
Whorls conclusions on the connections between laggsiand cosmologies. In
each culture in fact certain basic concepts arsal@ated in use due to their
general usefulness in snaking nature comprehensible

In Europe after Aristotle's time among the mostamgnt of these notions were the Four
Elements of Empedocles and the qualitative idea qfroper place that was part

of the definition of each thing. In ancient China the mosmmon tools of

abstract thought were the yin-yang and Five Phagesepts, implying as they
did a dynamic harmony compounded out of the cycliaernation of

complementary energies. Today scientists use arwatege of well-defined
concepts, embracing space, time, mass energynéordiation.

Thus the fields of science in a given culture astedmined by the
application of these general concepts, suitablyineef re-interpreted if
necessary, and supplemented by more special cendepvarious fields of
experience, demarked as the culture chooses forditt and extrinsic reasons to
demark them.[11]

In the light of the new basic concepts availablemodern science,
traditional or “anthropological” Islamic, IndianuEbpean, or Chinese science
could be labelled “proto-science”. The point to ezniber is that without these
“proto-sciences” the foundations of Galilean sceemgight never have been
possible in the first place, as no one can selatte as having had some form of
spontaneous generation.
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It is at this point that we enter controversy: dalmin the history of science
have tended to re-examine the past of other cuylttodry and discover why
these did not make the breakthrough to universahnese. The issue is then
reduced to a rather misleading debate concernieg pibculiar social or
philosophical factors thabuld or might havanhibited the risef, say, Chinese
science. The hidden assumption being that onlyinvithe Western tradition
itself there were conditions sufficient enough ®&rmit the riseof universal
science. As Graham notes, this has become incghadiard to prove. Sivin
puts it thus:

The basic concepts that [the Chinese] used to exjloysical phenomena are precisely
ying-yang, the Five Phases (wu hsing), the trigeanth hexagram systems..., and others
that used to be invoked (even by twentieth-centGhjinese thinkers) as chiefly
responsible for the failure of Chinese to learn lowhink scientifically.

But to place the responsibility there is to comomé of the most elementary
fallacies of historical explanation, namely to msa description of what the
world was like before X as though it were an exaptaom of why X happened so
late or failed to happen at all. Since the concéptave mentionedvere the
vocabulary of early scientific thought, it is assguided to call them an
impediment to modern science as to consider walkimgmpediment to the
invention of the automobile.[12]

In the same preface from which this quote has ba&acted, Sivin attempts
to excuse Needham from the error of having moveatiendirection he has just
criticized. In a sense, he can do that since Neadias never really sympathized
with the internalist theory. The question, howevgkyhether Needham has not
concentrated on the same issue, albeit approadhifiggm the angle of
socio-economic conditions, in other words, usingternalist approach.

To anyone conversant with Needham's work as a whtodee will appear a
great deal of truth in the observation made thatddam has often tried to take
“anticipations of isolated ideas or techniques afdern science as the sole
measure of orientation toward the future”. In hisstrained critique of
Needham's work, Shigeru Nakayama makes the follpwértinent remark:

Those who work amid a humanistic tradition tendhiok of science as only a minute
part of the whole culture. Even today, despiteaberwhelming claims of science, even
well-educated people seldom have an elementarp gifats fundamentals. They are not
prepared to comprehend the part it plays in theésl In classical Greece, in Islamic
culture, in the Middle Ages,' and even in the afjthe seventeenth century Scientific
Revolution, very few people were interested in andaged in exact science. Until the
establishment of its legitimate position in theatgenth century, science was only an
insignificant constituent in the ocean of genenaltwe; its theoretical basis was an
integral part of philosophy. There was no clearsmigntific culture in the contemporary
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sense.[13]

If this observation is true and reasonable, it thesomes obvious why
Needham has found himself continuously forced talifigohis views on the
development of science and technology in Chinal944, in hisScience and
Social Changehe provided his first answer to the question whgrsme of the
modern kind did not arise in China. He wrote:

. . . The rise of the merchant class to power, Wifir slogan of democracy, was the

indispensable accompaniment aside qua norof the rise of modern science in the

West. But in China the scholar-gentry and theirebucratic feudal system always

effectively prevented the rise to power or seiziréhe State by the merchant class, as
happened elsewhere.[14]

The real question here is why the social orgaromatf China, having
inherited a different range of environmental praide should and could have
been similar to the one that obtained in Europdatt, Needham himself has
been one of the first scholars to emphasize, iatgietail, the originality and
distinctiveness of Chinese social and economic rorgéon, law and
philosophy, and of course, technologyTime Grand Titrationhis fifth attempt
to resolve the question, he admits that the prolideindeed very complex:

Whatever the individual prepossessions of Westastoftians of science all are
necessitated to admit that from the fifteenth cgnfuD. onwards a complex of changes
occurred; the Renaissance cannot be thought ofoutithhe Reformation, the
Reformation cannot be thought of without the rifenodern science, and none of them
can be thought of without the rise of capitalismpitalist society and the decline and
disappearance of feudalism.[15]

Yet, as Graham has noted, the question remainshathetich an analysis
still would be able to explain why Galilean sciewmli@ not arise in China:

We are shown that one of the interlocking facterssixteenth-century Europe was
missing in China, a kind of explanation which &hblie to reduce itself to the vacuous
observation that conditions in sixteenth-centurydpe differed from those of any other
place or time.[16]

Graham concludes that we can always think of atere routes to the
scientific revolution, for it is not at all possébio demonstrate conclusively that
Galilean science could only have begun in the fadléstronomy and that it
could not have made its “take-of!” with “laws stialia in terms of traditional
Chinese mathematics, only afterwards refining ieorgetry todeal with
astronomy..."[17] The Dutch historian of science, Hboykaas, would agree
with an absolutely proper qualification:
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The question may be raised whether this resultdcoat have been brought about in a
different way. Of course, logically speaking, wh&wow a nonchristian world
manipulates “science in the modern sense”, thigsdtnation might have been possible
in the seventeenth century “with other peoples, aad in other places than western
Europe. Historically speaking, however, it makételisense to reconstruct a course of
history different from that which actually took p&a[18]

One of the sharpest critics of Needham in receatsyleas not been Graham,
but Mark Elvin, who in his recent workhe Pattern of the Chinese Past,
presents a different picture of the Chinese mertchammunity than the one
available through Needham's researci@san extent, this is intelligible, as
Elvin has used Japanese sources that escaped Nee#han ~ himself,

however, proves unable to escape the great nonigpieand finally sets out to
provide his own argument about why Chinese sciétisentegrated”.

He begins by studying the new orientation of Chénglsilosophy during the
fourteenth century, through the sixteenth, when §\Méang-ming developed his

theory of moral intuitionism, which in ' effect was marked shift towards
introspection and subjectivity, whereas Chu Hs, gheat synthesizer of Sung
dynasty Neo-Confucianism, had urged earlier “segkior principle in
everything”. Elvin sees Wang .Yang-ming's idealias a hindrance to the
growth of a mechanistic and quantitative approagbhienomena.

Finally, he closely examines the labours of Fanlgih (1611-71), one of the
ablest thinkers in the science of the seventeeettiucy, and his son, Fang
Chung-t'ung, to ask why both of them did not mak r@al contribution to the
development of Chinese science. He is able to adecthat the sophisticated
metaphysics of the Fang duo proved inappropriatgdod scientifid¢hinking:
Fang's conviction of the universality of Mind eredbhim to solvanypuzzle in

nature ,through an internal shuffle of Mind:

Giventhis attitude, it was unlikely that any anomalyulairritate enough for an old
framework of reference to be discarded in favouadfetter one. Here then was the
reason why China failed to create a modern sciehber own accord, and the deepest
source of resistance to the assimilation of theitspf Western science both in the
seventeenth century and later.[19]

The trouble with this kind of analysis is that drtlly illuminates; for the
point could equally be made that what distinguish@dlileo from his
predecessors was precisely this fact, that thefemeal to think in modes that
Fang himself would have found quite comfortablee Tact is, however, that
Galileo did in realty move further, which means tttearlier forms of

75



proto-science do not carry any inherent obstactedaise of a person or mind
that might think differently.

The researches of R. Hooykaas are relevant hesebditiness in proposing
his thesis on the positive role of a religiouslyieated culture in the
encouragement of the scientific enterprise has paw off dividends. Recent
studies have confirmed the work he published sargesrs ago.

Metaphorically speaking, wrote Hooykaas, the bouigredients of science
may have been Greek, but the vitamins and hormoees decidedly biblical.
The activities of the Puritans played a crucialtdbatory role; more important
was the influence of Francis Bacon.

It was the Italian scholar, Paulo Rossi, who faséw attention to the
millenarian aspect of Bacon's philosophy infiancis Bacon: From Magic to
ScienceWhat Rossi did was to show by quotation that Battmught of his
“Great Instauration” of learning as an attemptetium to the pure state of Adam
before the Fall, when, in close contact with God aature, he had insight into
all truth and power over the created world: sin,hsdce the Fall, clouded his
perceptions.

Professor Hooykaas uses the word “Utopian”, whiatat exactly similar to
“millenarian”. But he makes a similar point:

Francis Bacon, though no Puritan himself, had leekitated in the spirit of Elizabethan
Puritanism, as his religious creed showed, andgpist was, as Spedding remarked,
incorporated in his theory of the world. The whole scheme of i€fan
theology - creation, fall, mediation and redemptiamderlay his philosophical works;
there was hardly any kind of argument into whicldid not at one time or another
introduce itself.[20]

Bacon's projected reform of the sciences had thstsoag religious tinge.
The primary object of the Great Instauration wasrdgdeem man from original
sin and to reinstate him in his prelapsarian poaxar created things”. The
millennium could thus only be brought about througts salvation through
science: Bacon himself seems to have believedhleatime was short and the
End itself not so far off.

In a recent volumelhe Great Instauration: Science, Medicine and Rafor
16261660, Professor Charles Webster makes Puritanism agaoh itn
eschatology the ideological framework of the sageatthe period. He relates
the new programmes in education, medicine, andtdopy of the period to the
Puritan effort to restore man's physical perfectish at the Fall. Writes Frances
Yates in a recent review of Webster's volume:

One would think that people who believed that thd Bas near would fold their hands
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and make no further effort. For the Puritans, [hesvgthe millennium had to be worked
for with hard social effort. with intense applieatitoward regaining for man the lofty
position which he had lost at the Fall. The Puritlrctrine of work was applied to

working for the restoration of all things - man ahd world would be prepared, through
increased knowledge and scientific advance for llenmial restitution of the state of

Adam before the Fall.[21]

This clears up, | think, A.C. Graham's puzzlemaitten in discounting the
role of time in the development of science, he ®irot

I must confess, to a personal inability to underdtevhy the Hindu is supposed to be
paralyzed by the knowledge that no human achievernan outlast a kalpa of
4,000,000,000 years, while the Christian, crampegide a time scheme of a few
thousand years from Creation to Judgement, worksefady at sciences that have
nothing to do with his salvation in the knowledfattthe Last Day may already have
dawned.[22]

As Frances Yates concludes, the millennium did indeed arrive, but
something else did, and that was the Royal Socsstybol of the arrival of
science, “through which man would indeed enlarge Krniowledge and his
powers, though it has not yet restored him to thedén.of Eden”.

With an atmosphere as parochial as this surrourttimgarly cultivation of
universal science, we begin immediately to discdwaw very misplaced are
those learned disputations of historians of sciemdsether sociological or
philosophical, concerning the question why Chind dbt produce similar
science. A.C. Graham's “fire argument” may be presgk here to clinch the
issue. He wrote:

In the absence of grounds for expectation | explain whyase did catch fire (because
someone left a cigarette burning do not go thralbtie other houses in turn explaining
why they did not catch fire. (no one was smokihg, Wwiring was sound, there were no
bombs, no lightning). The difference follows frotretfact that like effects may have
unlike causes; if the event does happen we cantdeden the possible causes; if it does
not we may not be able to enumerate all the urme@possibilities.[23]

THE CHINESEPARADIGM

Much of the discussion above would not have apgeir@rint had historians
accepted the obvious fact that as the Chinese uiltidated their civilization in
so great an isolation from the rest of the woilké, programme dictated by their
culture would prove too distinctive to be analygieugh Western categories.
And what we can proceed now to do is to establiblatwn effect was the
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Chinese culture programme: it was certainly noteg&n through science, but it
was equally positive and real.

It would be necessary to begin by distinguishingrply the consciousness
of Chinese society from that of its European cougaté. And almost the first
reality that we encounter here is that China, farsdl last, has rarely seen itself
under the pervasive influence of a monolitlgtigion: this probably resulted in
China escaping the sway of millenarian tendencies.

There were no concepts of salvation or an after-lifi other words, the
Chinese have always been oriented towards an immamather than a
transcendent, order and it was in the propagatiwhaaltivation of the Great
Harmony, an ideal that came through even in thedpes of Mao Tse-tung, that
a great deal of intellectual and ethical activitgsasubordinated. As Professor
Kwee explains:

“Life” is defined assing-ming.The Chinese see life as placed between the polée of
given and the task, potency and realization, orégid destination. Both are considered
in the contexif the here-and-now, on this earth. Thus, life is ori¢nted towards a
hereafter, as in the neo-Platonian-Augustinian iticad but rooted , in what we
understand as Nature.[24]

| think it worth while here to summarize Kwee'sassnMan and Nature in
Chinese Thoughgs an entry into the description of the Chinesagigm. As
Kwee explains, both in the West and in China, magh mature form the two
poles of thought. That is, in both Western and €ééncultural philosophy, and
in the pre-modern scientific theories and the dauid cultural praxis based on
them, one can distinguish a humanistic orientdtiom a naturalistic one.

However, while in the West, attention was prindipaliverted to nature,
and the natural sciences were developed earlierfiaticer than the human
sciences, in China, man formed the focus of bodlorth and practice. If in the
West, man saw himself as able to dominate nathee Chinese refused that
attitude, placing man instead not merely as cennatl simultaneously, as an
integral part of nature.

Kwee went on to agree with Needham that perhapkitbedevelopment of
Chinese technology (1500 A.D. ) was inhibited wi@smfucianism, with its
strong preference for humanism, prevailed over Srapithe latter strongly
preoccupied with nature. Thus, though both Confusia and Taoism viewed
man as a part of nature, the former devoted itacjgal concerns to the
regulation of human affairs.

In China, the technology of “natural objects” hat heen strong enough to overtake
another technology concerning human society itsefiorm of “human engineering”

78



that even in recent times, during the Great ProftaCultural Revolution, played an
important role.[25]

Here, indeed, we are at the very core of what migiistitute a Chinese
philosophical anthropology. In China, an individsialentity was defined in
terms of his harmonious integration in the famiigusture and in the order of
Nature. In other words, the basic focus of awarewvess not the individual
self-conscious “I" as in the West, but rather thisolg structured relationship
formed in accord withi and theTao, between the souls of the departed and those
of the living members of the family.

The basic self-identity is located not in the dgat,in the family ethos. The
ideal of harmony means the focus of concentratiomdt upon the discrete
entities themselves, seen in relationship to onetham, but rather on the
relationshipper se:the Tao is simply the inherent right connectedness of all
things. Marcel Granet has even argued that themaif a soul as a purely
spiritual essence is alien to Chinese thought.

This is the Chinese cultural pattern: to critidizgom the point of view of a
Western philosophical anthropology is to make sgma&foundly irrelevant
statements. Westerners do not seem to realiz€thaése culture might find no
meaningin the type of identity demanded by the West fsrawn members.
Criticisms of Chinese totalitarianism are, in myiropn, similarly irrelevant:
Since when has the West appropriated to itselfighd to determine the proper
manner in which another culture might clothe it8elf

Kwee concludes his essay by indicating the closmection that exists in
Chinese metaphysics between knowledge (of naturd)rerm (in society).
Nature speaks a language that we can make sertésdéinguage contains not
mere information, but normative structures. Underding is therefore
intimately bound to human transformation.[26]

The object of the Baconian programme was the oéistit of society in a
millennium that would approximate a condition semito that before the Fall.
The Chinese differed, not so much in the fact thay rejected a millennium:
they might conceivably be seen as working towandséstoration of the age of
the sage-kings. Rather, and more crucially, théferdid about the means or
manner in which the Great Harmony might be regairth@ normative
regulation of human affairs.

In the light of this cultural tendency, the propepresentative of the period
is not, as Elvin mistakenly took him to be, Fanghlh, who did make a careful
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distinction between normative and natural law, dalgubordinate the former to
the latter; rather is it more contextual to focasaathinker like Huang Tsung-hsi
(1610-95). We are not at all being bold in suggesthat Bacon'sddvancement
of Learningplayed as crucial a role in the Europe of the sees1ih century as
Huang'sMing-i Tai fang Lu(freely translated by de Bary a&,Plan for the
Prince)was intended to play in the corresponding Chinesmg.

The context in which Huang wrote his treatise i$ jost significant, it is
startling. On the surface, this Chinese scholapgsed “in bold terms a new
order inspired by traditional ideals”.[27] The imdigte cause for the work was
almost certainly a problem that weighed heavilyh@mind, and on the minds
of those Ming loyalists despondent after the detéahe Ming dynasty at the
hands of the foreign Manchus: how had this defeatecabout, especially when
the Chinese had always considered the Manchus aathgrand culturally
inferior to themselves? Certainly, this was notftret time this had happened in
.Chinese history. Huang accordingly decided on aotigh re-appraisal of
Chinese institutions from ancient times to attetopdliscover where precisely
the fault lay.

The fourteenth-century writer, Hu Han had notideat the period of decline
had set in after the time of Confucius. and hagtnbeen halted or reversed ever
since. Huang cited this opinion in his own work:

Since the death of Confucius and throughout theastyes succeeding the Chou - the
Ch'in, Han, Chin, Sui, Tang, Sung and so on dowrvo thousand years -the time has
not come for a change.[28]

If there was ever the equivalent of the Westerntrdoe of the Fall in
Chinese culture, of a decline from an earlier swftethriving institutions,
enunciated by sages, this was probably the onee Mbgresting is the fact that
Hu Han predicted a change ,after the two thousaadsy which coincided with
Huang's own period. Huang's work seems to have insgired by his belief in
this announcement of a new Chinese resurgénbéan for the Princevas to be
seen as the blueprint for the re-establishmenaiee harmonies.

There is a parallel to the situation in which Hudagnd himself in the
seventeenth century. During the last reign of thang dynasty (1200-11227),
the legendary classical figure, Chi-tzu found hilihgigrown into prison for
criticizing the decadent ways of his king. He wakeased, however, by king
Wu, after the latter had deposed the Shang. Chilawever, refused to serve
Wu, as the latter was really a usurper. Yet, hadobimself unable to refuse,
when Wu visited him for advice in the running ofetlcountry, and
communicated to him the political principles thatuWvould preserve and
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practise.

Huang lived in a similar period: except that in tiise the Manchus did not
come to him for advice (though they tried to paizerhim, without success, in
later years). There is evidence, on the contraryjuang's work, that the new
order he envisaged was not to come under Manchpicass evidently, he was
expecting the rise of a new Chinese power in tlae fudure.

In thePlan, Huang first set out a radical examination of theremange of
Chinese institutions:

Unless we take a long range view and look deepth@cheart of the matter, changing
everything completely until the ancient order stoeed with its land systems, then, even
though minor changes are made, there will nevembend to the misery of the common
man. [29]

Of course, Huang recognized that many of the pralsasade in classical
times were inapplicable to the situation in his adary. He is not asking that the
past be duplicated, but for a new system of goveninbased on classical
principles, which is quite a different thing. Thqe@nciples, Huang understood
in the light of his Confucian past; they exemptifiecone might call it, the
Chinese habit of managing affairs through the peiyraf the political mean. As
de Bary writes:

For him, as for any true Confucianist, the mosidamental principles are involved in
the conception of rulership, since Confucianisnegsghat the key to any and all forms
of social improvement as well as to all social ®vis the personal example and influence
of the king.[30]

Yet thePlanremained an eloquent and critical summary of thef@man
political ideal. In it, Huang proposed that the laes made into an instrument
more basic than a mere dynastic tool: unlike héglpcessors in the Confucian
past, he refused to acknowledge that dynastic law ivwwiolate, though here it
should be made clear that the few basic laws hposexl were more in the

nature of a constitution or system of governmeanth proper legal code. De
Bary again:

True law was enacted for the benefit of the pebpléthe sage-kings and is embodied in
the system of government laid down in the clasdicsonsists rot in multitudinous
statutes, prescribing in detail what men shoulduid attaching a severe penalty to each
infraction, but rather in a very simple and geneeilof institutions which are basic to
proper functioning of government and to promotiéthe general welfare.[31]

Huang's institutional reforms included the raisofighe status of ministers,
restoring the prime ministership (abolished by Wimg), both of which, if
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accepted, would prove as excellent check to thpalissn of the Emperor. He
also proposed that the power of the eunuchs bedutbis could only happen if
the Emperor restricted himself in the size of tasem. He also suggested that
education and schools be open for all, and provededhples by means of which
the civil service examinations might be improvee &tked for a revision of
land reforms and land taxation, and for a reformthef lower levels of the
bureaucracy.

That Huang's proposals did not see the light ofdiags not reduce their true
originality, so early for his times. The prime cdiah for the carrying out of
those proposals, the rise of a Chinese dynastynesrer fulfilled: the Manchus
carried on till 1911, and in the process assimilaihat was necessary of
Chinese culture for their administration.

Both Bacon and Huang proposed blueprints for a oeler; both had the
past etched as a model in their minds. Bacon peapthe restoration be brought
about through science or knowledge about naturegngluin line with his
tradition, believed his kind of order would be meffectively created through
the active involvement of an enlightened princet & surprise to observe that
the Chinese today still retain the -primacy of ficdil action before all else?

Our interpretation of the Chinese and their mindirdy the period is
supported by a number of Sinologists who have Waerlar with Needham's
work about the Chinese past, which they feel castainumber of contradictory
attitudes. They note, for example, how Needhanmackmowledged Sinophile,
has often praised a great deal of the Chinese yetstll too often he has found
himself compelled to criticize this very past ie fight of his theories of Chinese
science and its development. The following is tgpaf his approach:

In some ways, however, Confucianism was all too dmistic; though humanist, it was
anti-scientific. It simply had no interest in theomd outside human society. It
discouraged such interest. [32]

Nakayama has noted that Needham had already deeklbfs basic
scientific viewpoint before he devoted himself to Chinese science. More
significant is the opinion of Sinologist Arthur Wht, who has remarked that
Needham's approach, which makes Taoism the forerumihnmodernity, and
sees Confucianism and Buddhism as inhibitory factorthe same direction,
misses the point of Chinese cult{88] And according to another Sinologist,
Arthur Hommel, who is generally friendly to Needhatmwvas the problems of
the world of man and society rather than the natwmald that occupied the
attention of the Chinese mind, and very littleasngd by dismissing them out of
hand.[34] This opinion is similar to the one exgeasby the Dutch philosopher,
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Kwee, already quoted above.

All this probably explains why one of the forem@tinese historians of
philosophy, Fung Yu-lan, already in 1922 wrote dicke entitled,Why China
has no sciencean interpretation of the history and consequenéeShmese
philosophy.[35] Fung understood science as Galikaance: this should be
kept in mind when reading the following:

China produced her philosophy at the same time, with little before, the height of the

Athenian culture. Why did she not produce scieti¢beasame time with, or even before,
the beginning of modern Europe? This paper is @amgit to answer this question in

terms of China herself . . .. | shall venture tawdithe conclusions that China has no
science, because according to her own standaralwé whe does not need any. [36]

After summarizing the various tendencies of théed#nt historical schools
of Chinese thought, Fung went on to conclude witheaamination of the
consciousness of Sung Neo-Confucianism:

This period of the history of Chinese philosophysvaémost perfectly analogous to that
of the development of modern science in Europestotyj, in that its production became
more and more technical, and had an empirical lzagisan applied side. The only, but
important, difference was that in Europe the teghaideveloped was for knowing and
controlling matter, while in China, that developeds for knowing and controlling the

mind.[37]

This extensive discussion of the role of scienceuilturemight turn out for
some to be of purely theoretical and academic esteAfter the discovery of
how to discover, the characteristic of modern smerthe value of earlier
science seems automatically to be in need of digiganent. Is it? The historian
of science, Nathan-Sivin, is probably one of fewealize the limitations of that
attitude. One of the fertile questions we can dmk,writes in view of our
contemporary crisis, “is exactly how science arieptaspects of culture co-
existed in unity earlier”, for they do not do soAnf38]

Sivin has the West in mind in writing that pieceyt it should also be
obvious that at least two other civilizations haimilar problems, from the
reverse side so to speak: India and the ArabicslaNd Islamic scholar has
expressed the dilemma better than Seyyed Hossein Nbnost the principal
thesis of his book on Islamic science argued thatarious study of the Islamic
sciences could be carried out without some referamz matter how brief, to the
principles of Islam and the conditions createdriretand space by Islam for the
cultivation of the sciences, especially when theswWslumbered in this
department. Not surprisingly, Nasr viewed a poss#nlution of the conflict
raised by the assault of modern science on Islaaiiare only in the light of the
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manner in which the problem had been engaged it lpkasnic history. He
wrote:

The Muslims became faced once again in the 13th/&é8ntury with the onslaught of
Western science, which has since threatened betlhstamic hierarchy of knowledge
and the harmony of its educational system, wreakingc with them to an extent that is
unprecedented, in Islamic history. AlFirabi becakmewn as the “Second Teacher”
(al-mu'allim al-thin) because he gave order to dbiences and classified them. To a
lesser extent Mir Damad performed the same fundtiddafavid Persia and gained the
titte of the “Third Teacher”. Today Islam is trulg need of a “Fourth Teacher” to
re-establish the hierarchy of knowledge so esdetatithe Islamic perspective and to
classify the sciences once again in such a way ggdvent the sacred from being
inundated by the profane and the ultimate goalldfreowledge from being forgotten
amidst the glitter of quickly changing forms of exate which move ever so rapidly
without approaching any closer to the centre ofcinge of universal existence.[39]

CHINESE TECHNOLOGY

Needham is quite fond of constantly repeating H&nt that, broadly
speaking, “Chinese science and technology weremeigh more advanced than
those of Europe between the third century B.C. #rel fifteenth century

A.D. but that after that, Renaissance Europe begakeéaha lead”. [40] Which
makes it all sound like a race that China and tlestkhutually decided once to
contest. Not only that, statements like the ongepiabove lead most people to
think that after the fifteenth century, technolagyChina began to stagnate,
deteriorate, and decline. Which has in turn, Ikhincited Needham, in a recent
essay to qualify his earlier pronouncements:

Perhaps there has hardly ever been so cybernatib@moiostatic a culture as that of
China, but to say that is by no means to spealstafghation” as so many Westerners
have done; the rate of advance simply continuéid aharacteristic rate, while after the
scientific revolution in Europe change entered gmoeential phase.[41]

A better word for the Chinese situation after 1E0frobably “stabilized”: it
will be evident that by the end of that period, mo$ the basic technical
problems in agriculture and industry had actudigen solvedlt is also
inappropriate to term Chinese technology befored1&“advanced” as though
the Chinese in that period were swayed by the signbb invention that
appeared later in Europe during the Age of Progrisdact, the Chinese
probably saw their principal problem as the weakgmif their institutions that
had led in turn, as Hu Han realized, to an increpsiusceptibility as far as
foreign invasions were concerned. This is alsordason, perhaps, why the
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Chinese treated the mechanical inventions broughy the Europeans at first as
novelties and playthings.

But that the Chinese were mechanically-mindedidenced by the fact that
much before a Polydore Vergil rose in Europe, thag compiled detailed
records of inventions and discoveries. The custmwever, rose in Chou times,
with the practice of sacrificing to the spirits thie first inventors, who were
regarded in fact as “technic deities”.[42] Mark iBlconcurs in observing that
shrines were often dedicated to the memory of itoren All these inventors
were prized precisely because of the great sentfe®s rendered to Chinese
society in its early encounter with its environment

Further, and not unrelated, is the fact that evaih the nineteenth century,
the Chinese really did not want anything from EwroBoth G.B. Sansom and
K.M. Panikkar have made this obvious, but it beapeating. Sansom goes on
to note that not only did China (and India) notl f@ey great need for foreign
merchandise, “they have been under no great iromapulsion to seek wisdom
or knowledge outside their own borders”. [43]

As Needham himself writes, as late as 1675, thsiRud sar asked for the
services of a group of Chinese bridge engineeespiaterial influence of China
during this period on the West, akin to the infloewf Indian textile methods in
Europe, but concerning other technical processed&an documented by both
Needham and Panikkar and will not delay us herg@xo note with Needham,
that the Europeans were sending missions of iryagstis till the middle of the
nineteenth century to search out the secrets ditiiaal Chinese industries,
including, ceramics, textiles, lacquer, and tea.

Since most of the basic inventions and discovdragsalready been in use
before the fifteenth century, their descriptionunally falls outside the scope of
this chapter. This in itself is a good thing, sincam then not seriously
compelled to cover again the tremendous documentafi Chinese techniques
that Needham has achieved in the five publishedires of Science and
Civilization in China.Even a summary is unnecessary, since Needham has
graciously accomplished even that in a small bdpkkdledHand and Brain in
Chinal44]

The technological revolution itself in the Sungipdrhas been well treated
by Mark Elvin in The Pattern of the Chinese Pafit.is in fact humanly
impossible to keep up with the spate of books aodagraphs that appear every
year. A stray example is the recent monograph lay&Flessel, in GermabDer
Huang-Ho and die Historische hydrotechnik in Chindich, incidentally
confirms the points | have already made regardihmése technology before
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the fifteenth century.[45]

Flessel shows that the technical aspects of hyidranbineering involving
the river had been emphasized, studied, and stlefmte the end of the T'ang
dynasty, and that the hydraulic works served therposes so well that “there
were no further fundamental innovations in hydm@autructures until the
introduction of Western technology and the use afictete as a building
material”. What did remain were administrative peohs, which were
ultimately solved during the reign of the Sung dstgaand these involved the
centralized coordination of these hydraulic works.

Yet the talk of “stagnation” goes on. Arnold Pacieyhis essay on the role
of ideas and idealism in the technology of Chinates that after the middle of
the fifteenth century, a tendency was slowly gajrgnound in China to feel that
the practical arts needed little further developmele tries to explain this by
emphasizing that Chinese intellectual life was bgiog less sympathetic to
some forms of technical development and that inestieids, the practical arts
were already entering a period of stagnation.[46]

| think it is time to throw this notion of Chinatagnating” right out of the
windows of our historical minds, and there is ntdyavay of aiding the process
than by presenting a summary review of one of &éingest industries in China
during the period of the Ch'ing: cotton. What walklay about cotton may
equally be said about the Chinese silk industrynguthe same period. We can
anticipate our conclusion by observing that bot#tsthindustries hardly showed
any great signs of “stagnation”.

In his comprehensive essay @otton Culture and Manufacture in Early
Ching ChinaCraig Dietrich suggests, after a summary outlinthefhistory of
the cotton industry in the Ch'ing period that thees in China,

a capacity for change that is at odds with theestgpe of timeless China. By the time of
the Ch'ing, change had slowed, and no revolutiomaeghanical or organizational
development appeared during that period. Indeettbpéne industry could be described
as simple and changeless. But another part revtesal to be differentiated and
adaptive. The industry possessed, for example)geraf techniques and organizational
forms that permitted cloth to be made both by safficient families and by a system of
market-oriented specialists.[47]

Though cotton was known in China since early tiniebad never been
considered more than a kind of exotic commodityd Anactually reached its
position as the single most important fibre in @@nese economy only during
the two or three centuries that corresponded wighlate Sung, the Yuan (the
Mongols), and the early Ming.

The reason for its new popularity seems to be,agpdned in England a
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little later, the pressure of population on lansogces. Though we are to deal
with this issue at leisure below, it seems propanéntion already ‘at this stage
that by 1050A.D. the pressure of population had already resultedhén
de-forestation of large portions of North ChinaisTim itself may not seem so
extraordinary a revelation, till we discover thént yields for cotton per acre
are ten times those of other fibres, including hewtgch cotton soon replaced,
and which together with silk, till that time, coitsted the basic material for
clothing. The introduction of cotton in such a ettwould be immediately
favoured, for it would supply two important fungi® release land for food
production, and at the same time meet the needslafger population and

even trade. Mark Elvin concludes that the cottarisgarrival in the thirteenth
century in China was a reasonable response taitiiea glut of raw cotton, and
guotes Wang Chen®&eatise of Agricultureéhat appeared in1313:

In times past rollers were employed (to removestseds from raw cotton). Nowadays,
the gin is used .. ..It is several times more athgaous than the use of rollers. Even if
there is a large quantity of cotton, the use of thethod permits one to get rid of the
seeds immediately, and to avoid a backlog piling48)

An interesting fact here is the activity of the l&@mun Huang, who is said
to have brought more efficient techniques for gigréind spinning cotton from
the Hainan Island into the lower Yangtze area;rateful were the people of the
village of Wu-ni Ching, near Shanghai, where shilesk that in the typical
Chinese fashion, they erected a shrine to her.

By 1760, the use of cotton had spread all over &Hhre perennial variety of
cotton tree grew in the more suitable wet climdtthe remote Southern areas,
while the annual shrub variety took deep root elikartland of China itself and
in the Yangtze region: the latter forming the basisthe newly developed
Chinese cotton industry. As Li Pa, prefect in Fakpeovince, wrote that year:

If we search for (the fibre) that is most widelyedsthat is most reasonably priced and
labour-saving, that is suited both to cheap arekpensive textiles, that benefits rich and
poor alike, (we will find that) only cotton has #ilese exceptional qualities .... In all the
places that my feet have left their traces there meaman who did not wear cotton and
no soil that was not suited to its production![49]

Dietrich concludes on the basis of his own stuthes between three-fifths
and four-fifths of allhsien(country), both in the late Ming and in the early
Ch'ing periods, manufactured some cotton clothcdntrast, however, to the
period of dynamic growth anchange earlier when cotton was introduced on a
wide scale, the industry seems to have stabilize#n with regard to its
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geographical distribution and specialization. Tkehnhology developed had
apparently reached a plateau: the limits to anysiptes improvement in
technique had already been reached by the ena dflithg period.

What China was experiencing in this period wagnteduction and switch
to a new resource base in its textile industry: ¢checial point is that China
adapted to it, not only with new techniques of piibn, but novel methods of
social organization. Something now about both tlaspects of the industry.

As early as the Sung, the Chinese had discoveeedtility of a small iron
roller with which to accomplish the process of gimn the removal of seeds
from cotton fibre. The double-roller soon after mdi$ appearance, from India.
Early in the fourteenth century, two cranks weredu® move the rollers. Still
later, a treadle was attached to one of the craBksne time before the
eighteenth century, a flywheel was added to tredteepowered roller to sustain
its rotation.

For loosening the cotton fibres, since they norngtht matted through
transport or package, the Chinese exploited a deglso used earlier in India
(and still used in the latter country today) similaconstruction to an archer's
bow, and with a hard, tough, and taut string. W&teunck, the string vibrated and
reduced the matted cotton to a fluffy state, freeneof impurities. Later, these
bows got larger and had to be vibrated throughrkiy¢hmical strokes of a
mallet.

The spinning of this fleecy fibre was accomplisloeda series of different
devices. The simplest of these, in Ch'ing Chinas tha suspended spindle, still
unexcelled for producing fine and even yarns. Butas not long before the
spinning wheel arrived, originally developed in ienggain in the thirteenth
century, to supplant the suspended spindle whidkelhits ease and speed. The
single-spindle wheel remained the norm all overir@hChina, except in the
densely populated lower Yangtze area, where thatgreemand for yarn soon
stimulated the invention of the compound wheel cittdxploited three spindles.
Actually, the Chinese experimented with two, Fowmd five-spindle
apparatuses, but finally settled for the threedipimachine as it proved to be
the best compromise between quality and quantity.

As with the spinning operations, so with the wegynocesses: a new range
of instruments was soon made available, dependiogurse on the relative size
of the operation. Different kinds of spools, redtames and cranking devices
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were used to combine “several yarns into long, ipleHply threads suitable for
warp”. And to prevent warp threads from the friotiof the weaving process,
various methods of sizing were evolved for the pag

By the time of the Ch'ing, there were three maindki of looms: the
horizontal, the “waist” and the draw. While thestitvas in general use, the last
was generally reserved to produce luxury textigsch involved the weaving
of elaborate patterns and designs.

The Chinese dyeing and printing processes areibeddn Stuart Robinson's
two volumes on the subject and will not delay useh&he arts of dyeing and
printing were jealously guarded secrets, evideotlgreat economic value in a
thriving industry, and they were only passed dowemf father to son or trusted
apprentices. The Chinese craftsman was also mofiol the art of resist-dyeing
and printing with wood-blocks. And when it camegiwing the final product a
glossy finish, the art of calendering was not beltire others in any sense. Crang
Dietrich concludes:

Thus in two or three centuries the Chinese hadtadegnd improved the gin, the bow,
and the spinning wheel, all imported from South aAsand combined them with
appropriate Chinese devices such as reels, loonds;alendering stones. The result was
a technology suitable for a range of productiveaaigations, from the single family to
highly differentiated, market-oriented entreprese{f0]

An adapting technology made possible an equallyriéhing trade, which
in turn forced the industry to be increasingly cosnalized. “Thus, even if
there is a bad harvest in our counties, our pesmgl@ot in distress so long as the
other counties have a crop of cotton.”[51]

Those peasants that were drawn within the commaretavork normally
fulfilled varying functions. Some merely grew cottand then sold it all to the
brokers. In other areas, as in Wu-hsien the people worked on cotton brought
from elsewhere. This might be partly explainedtoy fiact that in some areas at
least cotton refused to grow; a good example idfritrated attempts of the
villagers of Juichirhsienin the Kiangsi area. Significant in this contexthg
beginning of cotton manufactures in north Chinghm seventeenth century, so
far impeded by the tendency of the threads to sméipe dry atmosphere: now
the problem had been overcome by spinning the yamoist underground
cellars and the local supplies that were normatiyt $o the Yangtze region for
processing, were now kept back for the industrythed the people of Yangtze
had to look for fresh sources of supply from Manéau

The commercialization of the cotton industry ledhitreasing specialization
and, differentiation of functions. In some areamkbrs who bought large
amounts of cotton, found it profitable to beginiamependent ginning industry,

89



since the removal of seeds lessened the weighteatdtton bags and made for
cheaper transport costs. In other areas, ginnimybmwing processes were
combined under one roof, and the end product tbkehts spinners. There were
still others who began to specialize in the boviimdystry itself.

Spinning for commercial purposes could also onlydbee in specialized
units. One late Ming gazeteer suggests a strongoeao reason for this, when
he notes “that the poor people lack funds and dameave cloth. Daily they sell
several ounces of yarn to make a living.” As foedplization in weaving
processes, this could only be possible if a cedaiount of yarn was produced
specially for the market. “A late-nineteenth-cegtwource for ahsien in
Kiangsiu notes that the northern and eastern @#idad established themselves
as producers of high quality yarn.” This was solditlagers in other areas, who
wove it into good quality cloth, again for the metrk

The finishing processes, of their very nature, deted a specialized social
organization: they required materials like dyes sohisticated equipment. As
for calendering itself, the Su-chou area in thedpoWangtze region employed
many thousands of workers to process large quesititi cloth. What follows is
a description by Li Wei, Governor-General of Chekjain 1730 - it provides a
picture of tremendous activity, a thriving markgteat inter-regional flows of
goods and a complex social organization:

In the prefectural capital of Su-chou. . .the graed blue cotton cloth from the various
provinces is bought and sold. After it has beerddyéas to be given lustre by being
calendered with large stone foot-rollers. Thera tdass of persons called “contractors”
who make ready large stones shaped like water miisstwooden rollers, tools and
rooms. They gather together calenderers to liveeftend advance them firewood, rice,
silver and copper cash. They receive cloth fromntteechant houses to be calendered.
The charge per length is 0.0113 of an ounce oésilall of which goes to the aforesaid
workers. Each of them, however, gives to the catdra each month 0.36 of an ounce of
silver as representing the rent for the workspaakthe tools .... Formerly there were
only seven or eight thousand men in the variousksfmwps .... Now a careful
investigation of the area outside the Ch'ang G&tguechou has shown that there are
altogether over 340 persons acting as contracaoigs that they have set up more than
450 calendering establishments, in each of whiekersé tens of thousands of men are
employed. There are over 10,900 calendering st@resthe number of workers must
equal this.[52]

As | said earlier, a similar case could be madecouicerning the active
texture of the silk textile industry in the periofi the Ch'ing. An excellent
summary description is available in E-Tu Zen Saosprehensive article on
Sericulture and Silk Textile Production in Ch'ingi@a, to which the reader is
referred.[53] Right now, we can conclude with M&ikin that
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the last three centuries of pre-modern Chineseryistaw the creation of
much larger units of private economic organizatiean ever before, and that the
change here was qualitative as well as quantitdiivearticular, rural industries
were coordinated through a network of rapidly iasiag density, and urban
industry, supplied with materials and customersugh this network, developed
new structures to handle larger numbers of empkjzg

The fact is similar descriptions may be drawn netety concerning cotton
and silk, but of other commodity production systemChina. Mark Elvin
provides two excellent pre-modern descriptions daytemporary writers of the
large activity in the porcelain and iron industrig®st of the material has been
brought together in a recent bibliography of sceeand technology in China, to
which the reader is referred.[55]

Arnold Pacey, with many others including Needhaas bome to feel that
“the classical Confucian motif of scholarly austgrias practised by Chinese
administrators and scholar-landlords was perhagsoresible for a withdrawal
of Chinese interest not merely from, for examphe, marine adventures of the
period round 1400. but from other areas of prakttioacern as well.

I have tried to suggest that there are two waysghith we might approach
the central role of the Confucianists in the lifeGhinese society. We might
discuss them from the point of view of modern sceéenn which case we would
feel it necessary to express dismay about thentcalneffriend the Taoists. | have
disagreed with this approach, observing that Cleirsegiety should be seen on
its own terms. The second approach is a naturalesion of seeing the first as
wrong, and suggests that merely the refusal o€th&ucianists to entertain the
preoccupations of the Taoists does not imply thay thad begun to grow
increasingly introspective.

On the contrary, against the Taoists, the Confisiganmeemphasized the
primary element of their long tradition: the contend regulation of human
affairs. It is therefore in this light that we paged the crucial importance of a
work like Huang Tsung-hsiBlan for the PrinceFor, if there is anything for
which Huang is known today, it does not concerrbkisg an original thinker or
the founder of a new school, both of which he wats ihis because he was able
to combine the broad scholarship of the Chu Hsbsklith the active interest
in contemporary affairghat characterized the best of the Wang Yang-ming
school.

In our current age, enthused as most of us are tbeephenomenon of a
scientific culture, it is indeed difficult for us timagine that some future
historian of human affairs might assume a critewérjudgement that would
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give precedence to those societies that conceheaaselves more with men and
action (Hanna Arendt) than to those that attainethe of unusual dominance
through the exercise of a method that, by .postulginored the human. As
Fitzgerald expressed it ifhe Birth of Communist Chinaych an historian may
suggest

that technical skills are not good criteria of toinlization, that harmony and balance in
a human society are better than restless changtharahemical search for progress to
some undefined goal.[56]

CHINESE POPULATION AND THE TECHNOLOGICAL SYSTEM

In the finalpart of this chapter, | shall examine the rolehaf fourth element of
our homo fabemodel: the factors outside Chinese societal ane@irajpcontrol
that gradually and inexorably questioned the dtgbihat that society had
succeeded in preserving right up to the early decaéithe nineteenth century. |
am not very much interested in the question whyn&€hdid not produce an
industrial revolution: in fact, when we have finggh it might seem all the more
obvious that the question does not make any sense.

My analysis here concerns the socio-economic cahstsed to the fall of
the Ch'ing dynasty in 1911. No historian worth &adt, however, would and
should accept the overriding value of such “impeatb interpretations of
events. Yet that they are often influential over tiourse of actual events is not
very easily deniable. History seems to be a contiswshift between the poles of
a society being controlled and its ability to cohtr cope.

What Chinese society was not able to control was dhowth of its
population. | shall examine the close relation lestavpopulation growth and the
pressures it exerts in the direction of agricultaral technological development
in the chapter that follows. For now, | merely amsiuthe hypothesis.

In a recent article, co-authored with Ray Huanggdteam wrote that “it is
easy to over-stress the influence of philosophedsta minimize the effect of
concrete environmental and economic factors ..e ifportance of ideology,
however great, can never obscure the basic facutiterneath lie the material
forces of climate, geography and social integratiarpoint | made in the first
chapter.[57]

Needham and Huang note that the high degree ofratieation that
developed very early in China was not an inventibmolitical thinkers, but
rather inspired by circumstances, geography bemey a the crucial factors.
(One of the most startling sketches of geographidhlence on the nature of
Chinese society is the map made by Chi Ch'ao-Tdénggerning the principal
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economic areas of China, and attached to the Viotime of Needham's
monumental work).

In their discussion on the influence of the rivke Huang-Ho on Chinese
life, both writers stress the fact that the emecgesf a unified China in 221 B.C.
was favoured by the need for hydraulic works, mdy an flood protection, but
also for irrigation, and later, for bulk transportus, though it should not be
overemphasized, the river and the Chinese neashtoot it played an important
part in the political organization of China for nyacenturies.

Chinese population pressures and the responsdmdsehsociety to it might
be understood in much the same terms: again, wiralysemerges is the
ingenious Chinese responsibility to cope with tmadually increasing weight
of numbers. But there is always a point of dimimgfreturns.

The classic work on the population of China, base€hinese records, and
yet to be updated, is the book of Ho PingStuydies on the Populatiaf China,
1368-195358] Some revisions of Ping-Ti's figures are availaliePerkins'
Agricultural Development in China: 1368-198] which specifically
investigates the manner in which Chinese agriceltevolved to meet the
increasing needs of a growing population. Elviresent work has also a
discussion on the same subject.[60] | shall bripfgsent the skeletal framework
of this entire issue, first in general, then in gEecific case of the cotton
industry: this will facilitate our resumption ofiit the following chapter on the
industrial revolution in England.

The first signs of a disequilibrium in the relatioh a population to its
environment are, as Braudel summarized them, tbepadion of new territory,
emigration, the clearing of new land, agriculturmhprovements, and
urbanization.[61] | have already indicated the dedtation of China in the north
about 1050A.D., the clearing of new land. But already in the fouatid fifth
centuries, Chinese settlers had begun to migrakerge numbers towards the
south, in the direction of the Yangtze river valley

| follow Esther Boserup here in her classic analydithe stimulation of
agricultural development.[62] The methods of caltion, at first, in the
Yangtze region were crude: the land was clearedirby then flooded, and
eventually abandoned.[63] The increase of the tjoum, however, reduced
this earlier system of long-term fallow cultivatioa characteristic of most
sparsely populated areas. The population became sattited, and wetfield rice
cultivation, as opposed to the dry farming of tbetim, soon turned out to be the
most favoured method of cultivation. As Perkinstesi

Accompanying the expansion of rice cultivation wére development of new tools,
new crop rotations, and hundreds of new seeds. ritfet transplanted into flooded
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fields, required a radically different technologgrh that used to grow millet and wheat
on the parched land of the north.[64]

Thus, we can agree with Elvin's observation thah€de agriculture saw
itself transformed between the eighth and the tvalénturies. It is useful, at
this stage, to point to the difference in the teenflagricultural development in
Europe and China.

Population pressure gradually shifted the econamidre of gravity away
from the Mediterranean in Europe: the movementtaaards the north, and the
symbols of advance were the axe, the heavy ploagt,the efficient horse
harness. Lynn White has also shown how the introoluof the new, heavy
plough to work the heavier soils of the north nesitated a change in the very
shape of the fields.[65] The Chinese advance, inwas towards the south, to
a river valley with few forests, but with problemfequal significance, in this
case, concerning irrigation. The corresponding $mbf advance included the
dam, the sluice-gate, the noria, and the treadlervpump. Both advances could
only be made through the expenditure of a greal oe&bour, a situation
accepted only under conditions of great populapi@ssure.[66]

By the time of the Northern Sung (960-1126), thén€be population was
already over a hundred million. The population afand at the beginning of
the industrial revolution was about 6 million (1§40he difference in the scale
of magnitudes would normally wreck any attempt aaningful comparisons:
yet these comparisons have repeatedly been made.

Mark Elvin probably comes close to the truth whenskts out to describe
the changes this large population brought abow asries of revolutions in
farming, water transport, money and credit, markteticture, urbanization,
science and technology. There is not much poimyrpresenting even a brief
view of the medieval economic revolution, as hésdéll more relevant for us at
this stage are the conclusions of Perkins to whieltan now turn.

Perkins' studies of the six centuries of pre-modand modern China
allowed him to conclude that even though Chinafsufagion increased five- or
six-fold during the period, Chinese farmers werke &b raise grain output, and
that they did so in more or less equal measuraugir@xpanding acreage and
raising yield per acre.

The Mongol invasions had greatly reduced the earincrease in
population, but by 1400 the population had begurnrise again. With a
temporary lapse at the fall of the Ming and durihg Taiping rebellion in the
middle of the nineteenth century, it continued gty to increase from around
80 million in 1400 to about 583 million in 1953. tythe expansion in grain
output continued to more or less match the increaseimbers. How was this
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possible?

First through migration into uncultivated land: euél after the fourteenth
century, the southernmost regions of Kwangtung, ikia@v, and Yunnan were
able to receive large numbers of migrants. In tdyepart of the Ming, this
migration continued towards areas like Kwangtungt &lso now into the
sparsely populated areas of central China: HunanHapei. Later, migrants
found a further opportunity to move onto the Noffhina Plain and the
northwest: these trends continued through the eggtih century. In the Ch'ing
period itself, the major recipients of migrants géne provinces to the west,
particularly the southwest. In the twentieth cepthere was still some land left,
poorer land no doubt, but that too soon filled Mpst of this land was in the
northeast, the home land of the Manchus and in segiens in the northwest.

But Chinese farmers were also able to increase grelids on existing land,
through a variety of means: technologically, howeuwbe elements of rice
production had been developed and spread to thdaied areas long before the
fourteenth century. The improvements came with rotheans, including the
planting of a large number of new seeds, the orgdion of the system of
manure, in which hogs played a great role. As Iperkiotes, “the rise in the
number of hogs and draft animals made it posslmare or less double the
application of fertilizer per mou between the fourteenth and twentieth
centuries”. All in all, through sheer ingenuity imcreasing the efficiency of
existing means, changing cropping patterns (whieb possible through extra
labour), and the occupation of new land, the Claragricultural system was
able to prevent a decline in food intake: per @agrain consumption remained
stable through the six centuries.

The moment there was no more land to open up, @hinyg returns began
to set in, brought about by factors related to kwed. With pre-modern
techniques, Chinese wheat yields even in the 1920e substantially above
those available in most of Europe on the eve of ititistrial revolution:
fourteen bushels of wheat per acre to the 9.5 Imigh&rance at the end of the
eighteenth century. Rice yields for the Chinega@1920s were in the region of
56 bushels.

Investigations in the 1930s in the regions of Shagtand Hupei suggest
that the land in these places could have profitedhflarger quantities of
manure. The shortage of manure was, however, daestwrtage of grazing
land, which in turn reflected the need of a dergaufation to turn pasture into
arable.

Thus a civilization that in the third century B&hd even up to the Sung had
used livestock as an important element in the faconomy,, was by the late
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traditional period and the twentieth century fordedadopt vegetarian ways.
Even the hogs were incapable of improving matthisr increase depended on
an increase of grain. W.F. Wertheim, after histuwsiChina in the fifties, could
write:

The civilization of China is essentially based egetables. Clothes, utensils, houses, all
of them are made principally of vegetable materialsout 98 per cent of the calories in
the Chinese diet ere of vegetable origin.[67]

This picture, of a steady movement of the Chinegaufation towards a kind
of ecological wall, has a corresponding equivalamtChinese traditional
industry. Few people are willing to accept the that in such a vastly populated
country, the traditional textile . industries of ttom and silk, and the
encouragement of traditional means of productiothé@m, were not merely a
necessity, but a positive boon, enabling as theytdi average Chinese agrarian
household to achieve a better means of subsistdwehanization in such a
context could only have been seen as a crime: Hivavides instances of
“Ludditism” in China in this context. The issue bstter pursued through an
analysis of the Chinese cotton industry's fortunes.

| have already noted that cotton replaced hempdrittirteenth century, and
the sudden glut of cotton that arrived, stimulatesl invention and use of the
cotton gin; later, the ready supply of labour wadikfavour further invention on
a radically wide scale. The Jesuits in 1777 haebaly seen the problem:

The question of the utility of machines and workargmlas is not so easy to decide, at
least for a country where the land is barely sigfit to feed its inhabitants. What use
would machines and working animals be there? uto part of the inhabitants into
philosophers, that is to say into men doing absbtuiothing for society and making it
bear the burden of their needs, their well-being,&hat is even worse their comical and
ridiculous ideas. When our country folk (the argatris expounded by Chinese Jesuits)
find themselves either supernumerary or unemplayedew cantons, they decide to go
away and work in great Tartary, in the newly corrgdecountries where our agriculture
is making progress .... [68]

By the seventeenth and eighteenth centuries, mtst @oor in China (as in
England with the woollen industry) were to be fowamployed in the spinning
and weaving of raw cotton. They made daily tripsht® market to get this raw
material. We have already noticed that a greatafdhis industry was based on
subsidiary labour: income from spinning and weawiagstituted only a portion
of the total income of a peasant household. Tharsa fpart of the year, when
agriculture demanded all attention, even the singglgipment lay unused. If
demand rose, then the huge capacity in hundredfiaafsands of peasant
households was brought into play by diverting labénom agriculture. If
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demand fell, the damage was not so serious, #fedted only a portion of the

total composite income of each peasant househedd; this might be alleviated

by redirecting labour into farming. Thus, in timafsboom there were no great
prospective rewards for inventors, even no needhliem. In times of slump

there were few penalties severe enough to drivéngfécient permanently out

of business.

Even such a situation, beneficial in the absenemgthing better, could last
as long as population did not continue to risejtyditl. By the sixteenth century,
for example, there was already

Even such a situation, beneficial in the absenemgthing better, could last
as long as sixteenth century, for example, therealr@ady an acute shortage of
cotton in the lower Yangtze valley, the most deppepulated area in China and
also the main centre of the cotton industry. I@gional flows of cotton began
on a massive scale, signalling a breakdown of lseHisufficiency. Land that
had been reserved for cotton was now needed togrraiw; and by the sixteenth
and seventeenth centuries, there was little ladladble in China for any crop
except foodgrains.

In fact, any expansion in the supply of raw cotb@yond bare parity with
population growth depended on raising higher the @aere agricultural
productivity that was already the highest in therldioor, alternatively, on
increased imports of either cotton or, food. Thetween 1785 and 1833, the
single province of Kwangtung imported on average from dndiach year, six
times as much raw cotton as all Britiain used altynaaithe time of Arkwright's
first water-frame invention.

Now, with the wisdom of hindsight we might look lkaas it were and
wonder if mechanization of the cotton industry ntighve helped. Mark Elvin
unfortunately does this, when he observes thatpiesistent difficulty of
obtaining raw materials (unlike England's casenhoahave made the creation
of labour-savingmachinery seem an urgent necessity, as though rigisk
industrial revolution was itself a matter of labeaaving machines - it being
decidedly not. Elvin adds that the Chinese in famtsessed the knowledge to
mechanise textile spinning if they so desired.

He finally sums up this concatenation of eventa dsgh-level equilibrium
trap”. In his words:

With falling surplus in agriculture, and so fallipgr capita demand, with cheapening
labour but increasingly expensive resources andatamvith farming and transport
technology so good that no simple improvement cdiddnade, rational strategy for
peasant and merchant alike tended in the direatimnso much of labour-saving
machinery as on economizing of resources and ftagital. When temporary shortages
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arose, mercantile versatility, based on cheap pamswas a surer and faster remedy
than the contrivance of machines. This situatiory tha described as a “high-level
equilibrium trap”.[69]

That all this is a great deal of sophisticated ross will be seen in the chapter that
follows.
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CHAPTER FOUR

English Technology and Culture: 1500-1830

All of you who are sixty years of age can recollbett bread and meat,
and not wretched potatoes, were the food of theuabg people; you
can recollect that every industrious labouring rbaewed his own
beer and drank it by his ovfireside You can recollect when every
sober and industrious labourer that was a marrigd Inad his Sunday
coat and took his wife and children to church,imltlecent apparel;
you can recollect when the young men did not shlibut on a Sunday
in ragged smock frocks with unshaven faces, ankirarsot washed
for a month, and with their toes pointing out fraheir shoes, and
when a young man was pointed at if he had not, Suralay, a decent
coat upon his back, a good hat on his head, a dbat) with silk
handkerchief round his neck, leather breeches withospot, whole
worsted stockings tied under the knee with a redegaa pair of
handsome Sunday shoes which it was deemed alrdisgirace not to
have fastened on his feet with silver buckles.desb to you all, those
of you who are sixty years of age, whether thisrim a true
description of the state of the labourers of Englamen they were
boys.

-William Cobbett: 1820

If man is everywhere disposed to technology how mssible that in the
Britain of the period under discussion an attittoléechnology appeared that
was out of keeping with earlier attitudes and whigdis responsible for the
erection of the mammoth structure of the industeablution?[1] The absence
of such an attitude seems to be conspicuous n@yngithin the civilizations of
China, India, and Islam, but even within the nagiohEurope. Europe, contrary
to all that has been written on the subject, did mwduce the industrial
revolution, Britain alone did: any attempt to foulig revolution on European
culture as such must flounder on the fact of this@us divergence.

In fact, it was only a hundred years after thosenpimenal beginnings on
the island, that the countries on the Continenhébthemselves capable of
catching up with the lone industrial pioneer (aidetcourse, by the fact of their
relative backwardness and the ready availabilitg afodel they had merely to
imitate).
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The answer to the question will itself throw ligirt the appearance of a new
scale of values that came to dominate the civibpabf England, and which
exhibited itself, to be precise, in the prefereotEnglish man for consumption
over leisure. After the revolution, the demandsufure came gradually to be
fulfilled through an extension of the productivest®m over non-economic areas
of life. In this sense, British society proved ®rot merely the workshop of the
world, but also a laboratory in which far-reachregults first appeared.

It is this edge that consumption achieved ovewuteighat has led me to
continue using the terms “the industrial revolutitmcharacterize the processes
through which the age passed, even though | ane quiare that a number of
historians have cautioned against their approprést® There has been no doubt
an unwarranted assumption of the emergence of tndlyssconomic, ‘and
technological processes during the period as suadésomehow spontaneous.
T.S. Ashton, who concentrated on the economic #&spefc the industrial
revolution, emphasized their phenomenality withreayj deal of caution and
gualification.[2]

Of the other historians who have spent some timéerissue, RJ. Forbes
comes closest to the views expressed her&éhénhConquest of Natur&orbes
wrote:

The Industrial Revolution... was by no means aslendas is often claimed, nor as
revolutionary as some have believed. It had itdsréo the important technological
changes of the 16th century, although it did nad gasomentum until about 1800. From
a social point of view, however, the changes dutimg period from 1730 to 1880,
dramatic in their strange medley of good and eften tragic in their combination of
material progress and social suffering, might intlee described as revolutionary.[3]

The chronological conventions concerning the indlaistevolution Brat,
proposed by the elder Arnold Toynbee in his lectuo@ the subject, and
published posthumously in 1884, have been furteeyded by the weighty
evidence brought up by the sixteenth-century Ehdlistorian, John Nef, who
holds that the British economy had Andy assumedstréal proportions in the
period 1570-1640, when production found itself otégl to the needs of the
general population, and not merely to those oflecséew, as earlier:

The growth in the importance of mining and manufdng in the national economy
was, it seems, scarcely less rapid between thelenafdhe sixteenth century and the
Civil War than between the middle of the eightearghtury and the first Reform Act.[4]

Such a sense of continuity from earlier periodsissing, for example, in
the recent, now standard, rather academic treatafe¢hé industrial revolution,
David Landis 'UnboundPrometheud prefer to see, with W.F. Wertheim, a
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fundamental difficulty with those interpretatiortsat imply that a cataclysmic
change can occur within the bounds of a stable eapdlibrium dominated
society.[5]

ON THE NATURE OF TECHNOLOGICAL REVOLUTIONS

As we begin with Britain in 1500, we are confronferdt with an agricultural
civilization, supplemented no doubt with a largenofacturing capacity, and in
nature, quite transitional. So much has been wrégout what happenedter
the transition: little about what occurred befdesery work on the industrial
revolution carries a compulsory brief account ofagmicultural revolution that
preceded, or ran simultaneously with it. A morerdlugh scrutiny of the
agricultural scene at this early date will leadthe conclusion that the word
“revolution”, when seen from the angle of technatafy development,
exaggerates the extent of the changes involved.

It is necessary at this stage to entertain a detodito sketch out the skeletal
features of a framework within which a stricter cfgstion of English
agriculture would be possible. In dwelling for ailshon the nature ofvhat
constitutes an “agricultural revolution”, we migbé able to exorcise a few
notable, even influential, fallacies. The ensuiisgdssion will also aid, | feel, a
better understanding nbn-industrial attitudes to work, to efficiency dao the
proliferation of goods; it might also explain thespair of development experts,
driven by the Western experience of agriculturatknand economic activity,
when faced with peasants, farmers, and tribaleénSouthern countries of the
world.

One strong and influential view of change, heldshgh notables as Carlo
Cipolla and Lynn White, sees progressive changegiiitulture as the result of
autonomous technical revolutions: the resultingkigrcreated is then supposed
to lead in turn to an increase in population[6]0o3& who follow this line of
thought have normally set forth to discover numsertypes of agricultural
“revolutions”, each enabling a greater surplus amgdeater population.

Historically, and even in recent times, few evemise reinforced such a
view. Few observers, for example, would like togasg that the tremendous
growth in population rates witnessed throughoutSbeathern countries in the
two post-war decades could be explained as a rafstitanges in the conditions
of food production. As | have tried to show in Gligicase, the rule normally is
for a population to be pressured by its increasinghbers to assume the
exploitation of more intensive or newer techniqtmsthe increase of output.
The Danish economist, Esther Boserup, made a elétstilidy of this issue, and
it is her hypothesis that | shall now re-propode.[7
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One of the major contentions of Boserup is thagtosvth of population is a
major determinant of technological change in adtica, so that one can
normally expect some correlation to exist betwee®a tates of population
growth and that of technological change. Conversehe should be able to
observe technological regress after the reductigopulation.

Boserup notes that primitive forms of agricultuse land unintensively and
yet provide the population with adequate subsistemt with little hard work.
The earliest form of agriculture, slash-and-bumyoives little more than
clearing an area in a forest through fire and bagking the trees to kill them.
Seeds are then cast into the ashes or diggingsstis&d if tubers are to be
planted. Burning destroythe seeds of potential weeds. All fertilizing is
unnecessary due to the system of fallow used:ahe, lafter use, is let alone to
regain its fertility, usually for a period rangifrgm twenty to twenty-five years,
before being used again. Such a system is onlyipeskthere is plenty of forest
land and the population quite sparse.

Indeed, one of the great surprises of recent aptihogical research is a
falsification of the long-held view that primitieonomies have always been on
the brink of starvation. The anthropologist, MatsBahlins, even went so far as
to label Palaeolithic hunters (before they were nevequired to adopt
slash-and-burn) as the original affluent sociefyH@&ther, anthropologists have
come to recognize that early societies, contemgagpamitive cultures, and
pre-industrial economies not yet compelled to raldihvange under population
pressure, are often characterized by what one adllsisure preference”. In
other words, once a society of this kind and nunites taken care of its
subsistence needs, it turns its attention to itsewdnomic activities, or rather
refuses to allow the former precedence over therlatoan Robinson discusses a
number of such economies in one of her recent bfg}ks

To return to Boserup, as population density ina@eas a particular area,
and more people lay claim to land, the extensive afsland, including the
permissibility of long fallow periods, has to becassarily curtailed. In the case
of slash-and-burn agriculture, the peasant can makeith an ordinary digging
stick; in the following phase, he is compelledrteant and use a hoghe hoe is
not an advance in technics: it is a new tool fareav technical situatiorSince
fallow time is shortened, the forest no longer kaficient time to regain its
original state. Bushes now become the norm.

Now, bushes do not prevent sunlight, as do trees) feaching the grasses
at floor level: weeds grow. Weeding is a nuisarcgiag only in this new circle
of events: in some cases, the labour involved iedvey might equal the labour
required for clearing new forest land. The totabant of labour in bush-fallow
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is therefore doubled. Moreover, under bush andshegetation the soil itself
tends to become more compact: original forest woder the cover of dead
leaves does not. Neither the digging stick norploeigh can here do the work
exclusively restricted to the hoe. Further, prodiitgtper unit of landalls under
bush-fallow; this is probably the reason why priveis refuse to exploit
bush-fallow if the easier system of forest-fall@sstill available. The Peru Incas
had evidently been in this state of cultivationtlie mountainous Andes: to
criticize them for not having invented the ploughtlerefore wrong, for the
plough was not required in their circumstances.

For ploughing becomes a necessity only after pdipulaensity has further
reduced fallow time till only grasses can grow. $3tand cannot be prepared for
cultivation by burning: the turf will survive th@é, it must therefore be turned.
The plough is again no advance on the earlier sygsiEhoe and bush fallowt:
involves on the contrary more labour and greatehrtial problems. Draught
animals become a necessity and any draught anagalres a larger area for
grazing than it can plough. The ingenuityhoimo faber ivident in the balance
he has been able to create between the amoundéé aside for grazing, the
number of animals needed for ploughing and eatind,the supply of manure
produced for the fertility of the arable land.

But further population growth may even break thysgikbrium. Notice the
situation in large parts of India and also Northiéd, today, where population
increase in this century has contributed to a slsagrtage of pasture and a
corresponding worsening of the condition of anim@he European agricultural
revolution in the middle ages faced and solved taigy problem: it was a
response in fact to a grazing shortage. The “réioili consisted in changing
from a system of short fallow cultivation to oneasfhual cropping, with fodder
plants as part of the new system.

Some of the plants were leguminous crops thatifiegen directly into the
soil from the atmosphere, x increase its fertilifjhe revolutionary aspect
comprised the rise in output, plus fodder plus plss. Yet few historians of
technics have taken count of the labour costs ¢wesystem demanded, which
were nearly double those of the earlier systemdEpdrops are support crops,
but require as much' labour as the annual cropswifkeat. In other words, the
farm labourer had now to work twice as much asddk done before. Whereas
earlier he had had to work merely some monthsdryéar, he now had to labour
all the year round.

It is precisely this large increase in labour hotlvat farmers refused to
accept as long as population pressures did notreeiquall the general features
of the revolution had in fact been known long befdhe methods introduced in
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this period, including the significant innovatioofscrop rotation without fallow
and the use of leguminous plants as fodder wemtingbe ancient world in the
Mediterranean as well as in other densely populagggons of the world.
Boserup writes:

Their reappearance began in the densely peopletighty urbanized valley of the Po,
and from there they moved to England and Northeemée via densely peopled and
urbanized Flanders where the turnip, for instamezs used already in the thirteenth
century. These few facts suggest that the tramsiti&curope from short fallow to annual
cropping was not the result of contemporary invami it could more plausibly be
described as the spread of various methods of siercultivation most of which,
although known since antiquity, were little usedEarope until the increase of urban
population raised the demand for food and the am®én rural population provided the
additional labour need for a more intensive cuttiva of the land in the most densely
populated regions of the continent.[10]

POPULATION AND ENGLISH AGRICULTURE

If we return to England, we observe three broadifaijmn movements in its
history of the past ten centuries. The first riseuss during the middle ages and
continues till the mid-fourteenth century. The risecountered by Malthusian
checks and the Black Death. The population beginisé again after the middle
of the fifteenth century till about 1640, when tilsilizes at roughly five and a
half million. The third rise begins about 1740.M3M. Postan has shown, these
figures are shaky: it is best to supplement theth ather non-statistical indices,
as land-reclamation.[11]

But in each period the relation between technoldgievelopment and
population increase is obvious. That the increasmes before renewed
technological change is. evident from the studyvafjes: wages tend to fall
during periods of population increase and risegnqals of population decrease
or stability. The causal role of population grovaéshind the sixteenth-century
price inflation has been proved, for example, beydoubt by F.J. Fischer of the
London School of Economics.[12] Also, this periddymwth fits in with Nef s
description of an increase in the volume of manufas and their scale,
specially if we keep in mind the fact that befole tindustrial revolution
manufactures provided supplementary incomes f@igsiagricultural labour.

A comparison with China in the same period is um$ive. The Chinese
population provided for increased technologicalngeaduring the eleventh and
twelfth centuries, stimulating even the constructbpolders. The number of people
was radically decreased during the Mongol invasittrisegan to rise again in 1400

104



and continued at a progressive rate, with a felbasks caused by the fall of the
Ming, epidemics, and the Taiping Rebellion. Theaaref greatest technological
change, more intensive systems, including multp@ping, were also those of the
densest populations. But notice, for example, thar rabsence of technological
proficiency in the same period in the Hupei progimabserved by visitors from the
more highly populated areas:

For the most part, the fields in Hupei are differisam those in Chiang, Che and Min
(the east and southeast) . . . . The land is sealygpeopled that they do not have to
bestow any great effort on their farming. They sehout planning or weeding out. If
perchance they have weeded they do not apply masmseeds and other sprouts grow
up together. They cultivate vast areas, but haee parvests.[13]

In England, the population growth of the twelfthdathirteenth centuries
brought about the colonization of new lands: woodeshs were cleared and

marshes and fens drained and reclaimed. Oncedlusization was no longer
possible, the farmer turned to a more intensiviezation of existing fields. At
this stage the law of diminishing returns begaseiin. The average fertility of
land and the yields from seed began to declinendutie thirteenth century;
pasture could no longer be increased to providategreservices to arable land.
Fallow periods were considerably shortened, pdaret used, increased yields
attempted by liming, and ploughing in straw asht Bese improvements did
not, as in China, keep pace with population ina@eas

This is evident in at least two periods, 1160-78 4800-19, when wheat
prices more than tripled. The result approximatedenclosely to the situation
that exists in the Southern countries today: pgvefthe real need for
supplementary sources of income stimulated marwiagt activity and
produced, what one economist in a flight of enthsisi, has termed, “an
industrial revolution in the thirteenth century” ot of this activity was centred
round the staple industry of England: wool, whichswexpanded, so that by
1310 English exports of wool had increased by ab@4#0 per cent. The shift of
the wool industry from the older urban areas todbentryside confirms the
increase of rural involvement, and this in turndared the development of
fulling machines which required running streams.

The decline of population after the Black Death teda corresponding
regress in agricultural activity, and to a lackuwrial labour. Throughout the land,
the progress in material wealth which had been adkad a feature of the reign
of Edward | (1272-1307) had not only been arrestadjzation and refinement
were lost and England at the accession of HenryMIB5-1509) was far behind
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the England of the thirteenth century.

By the middle of the sixteenth century, howevempuation had begun to
increase again and to provide the conditions atatjural growth. One of the
effects was a rise in the price of food and invhkie of land, which meant
greater wealth for the landowners and those ablbuioland, and absolute
destitution for others. In 1538 already, a Germharowicler could write that
“landed property and rents for dwellings have beesmvery dear that they can
hardly go higher”. And a generation later, an Esiglan repeated the
complaint:

The people are increased and ground for ploughswlant, corn and all other victual is
scant. People would labour if they knew whereos; llasbandman would be glad to
have ground to set his plough to work - if he knelrere.[14]

These uprooted landless labourers soon aggravateedandition of the
labouring classes in the urban areas: surplus tatamliits effect on wages. By
1571, in the building trades, for example, wagaddctduy only two-thirds as
much as the wages of a centimgfore, and this fall in the standard of living
would carry on for another forty years.

No issue reveals the state of affairs more idetiign the problem of
enclosures: the increased value of land led tbeiag fenced, principally by
powerful landowners. Enclosures had begun as eartje thirteenth century,
chiefly due to the profitable trade in wool, whithicessitated protected pastures.
The descriptions concerning the issue make thigoByThomas MoreStopia
contains references:

sheep... these placid creatures, which used tdaressp little food, have now apparently
developed a raging appetite, and turned into méerea. nobleman and gentleman, yea,
and certain Abbottes . . . leave no ground foadd: they enclose all in pastures; they
throw down houses; they pluck down towns; and leaothing standing but only the
church, to make of it a sheep house.[15]

A mid-century Protestant preacher complained thahcdle towns are
become desolate, and like upto a wilderness, nodwatling there, except it be
the shepherd and his dog”. And an anonymous wséeout to demonstrate the
decay of England through an argument which maiathithat “every time a
plough was put out of use by the increase of sheieppersons lost their
employment and seven and a half persons their fiateupply of bread”. A
John Hales wrote in 1549:
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... where XL persons had their lyvings, now orenrand his shepherd hath all .... Yes,
those shepe is the cause of all these meschiarabely have driven husbandrie out of
the countries, by the which was encreased befdr&yalds of victuall, and now
altogether shepe, shepe.[16]

A's Robert Heilbroner notes, the process would stap until the
mid-nineteenth century. He notes that in 1820 theHass of Sutherland
dispossessed 15,000 tenants from 794,000 acremndf feplaced them with

131,000 sheep, and by way of compensation rentecevVieted families an
average of two acres of submarginal land each.

“Depopulating enclosure” was exposed, condemned, cambated by a
long series of proclamations, royal commissions, statute laws, yet it carried
on because few dared interfere with the libertfethe powerful and dominant
landowning class. Poverty nhow came to be seensaxial problem; a large
population on the move could only be identifiedaapotential menace. For
wage-earners who had no other source of incomelass which must have
included a high proportion of all those who lef¢ tland at this time, hoping to
better their prospect in the towns - the evidertgaes to show that it was a
more difficult period than almost any other in Hslgl history. Unlicensed
beggars and vagabonds, seen by the upper clasaedirast threat to society,
were believed to be about 10,000 in number in daliiabethan times.

Enclosures increased during the industrial revoiytithough the motive
behind them this time was no longer wool, but follout 17 years™ after the
third spurt in population, that is, in 1757, Englama food exporting country,
now became the reverse. Demand exceeded supplard only be fed
through imports. The period also saw thmdruplingof the price of wheat. As
prices arose, the profits of landowners moved m $ame direction. It had
become profitable in other words to improve agtim@ and output.

Writes Ashton:

Some writers who have dwelt at length on the fatease who were forced to leave the
land have tended to overlook the constructive dis/that were being carried on inside
the fences. The essential fact about enclosutetsttbrought about an increase in the
productivity of the soil. Many of those who werevaticed from the soil were free to
devote themselves to other activities: it was [z&gi because enclosure released (or
drove) men from the land thati#t to be counted among the processes that lgteto
industrial revolution, with the higher standardsofsumption this brought with it.[17]

This is evading the issue, which is that technaalgthange to improve the
productivity of the soil came about at the expeokéhe lower dispossessed

107



groups; that the motivation to produce more wasaéted the supplanted but
profit, in a situation where food had become aipabfe commodity. And the
result was that the displaced were not “free tootevthemselves to other

activities”, but compelled to wander in villagesddowns asking for alms, or to
enter the cities to become the unwilling pawns factory system where labour
was demanded for lengths of time longer than hael &een the case in
agriculture.

This is not to deny that in some enclosures, lamdo®; using more
intensive techniques, required more labour thaonrkefas Landes has pointed
out.[18] The fact is the land had been in the fitate misappropriated. Besides,
not all those who had enclosed land actually setmimprove it, and it is this
fact that eventually turned the mind of one of t@st ardent supporters of the
enclosure system: Arthur Young. A tour he made aftEAnglia in 1800
shocked him, and convinced him that the entireesydiad been rigged by the
landowners for their own benefit, which if cultiedt would have produced
enough food to keep the poor from starvation omfithe workhouse. But so
little did the landowners care that often the pdidrnot even know who the land
belonged to: certainly it did not any more belooghem.[19]

The writing of agricultural history has never beshieved by those who
were actually required to make it possible: by ldrge majority of the poor
before and during the industrial revolution. Lynrhié once wrote that the
urban roots of the word “civilization” are more égnt in the neglect historians
have lavished on the rustic and his works and ddst only historians but
documents in general were produced by social gratpsh took the peasant
and his labours largely for granted.”[20] Yet Whitémself follows his
complaint with the following:

To be sure, we have heard that in the late sevatht@md eighteenth centuries “Turnip”
Townshend and a few other adventurous agrononmisBritain and on the continent
developed root and fodder crops, reformed agriceltand thus provided the surplus
food which permitted labour to leave the fietdwl to man the factories of the so-called
industrial revolution (emphasis added).[21]

Finally, it should come as no great surprise tcertbat one of the most
influential treatises of the late eighteenth centwoncerned itself with
population. In 1798, Thomas Malthus published Asgy®n the Principle of
Population as It Affectthe Future Improvement of Socigity which he set out
his famous law concerning population and resources:
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The power of population is infinitely greater thdre power of the earth to produce
subsistence for man. Population, when uncheckenledses in a geometrical ratio.
Subsistence increases only in an arithmetical .ratislight acquaintance with numbers
will show the immensity of the first power in conmjz@n with the second. By that law of
our nature which makes food necessary for thedffenan, the effects of these two
unequal powers mutt be kept equal. This impligsang and constantly operating check
on population from the difficulty of subsistence]2

Before the time of Malthus, in medieval Englandfact, a kind of unwritten
pact had existed between Church, landlords and,sehich had been designed
to mitigate the hardships arising from what wasttlee commonest form of
involuntary poverty, the removal by death or disatént of the family
breadwinner.

The Black Death broke the stability of this systént in 1601, Elizabeth |
passed an Act in which the landowners and otherafietlasses were legally
committed to pay rates for the maintenance of tbher.pThe switch from
alms-giving to rate-paying soon led to a changattitiide on the part of donors:
if by their contribution they were no longer laying for themselves treasures in
heaven, there was nothing to be gained by gengrdsavitably, they began to
look at the poor through the eyes not of Christidgus of taxpayers.

When Malthus arrived, this rate-paying or pooraieliad come to a stage
where donors regarded it as nothing more than Btonk round the neck of
Progress. Evidently, poor relief could not be jiiesti on economic grounds. And
if it should be demonstrated that a large popuati@snot in the national
interest, the final justification for the poor lavwould be removed. And in 1798,
Malthus set about removing it, in his Essay.

He claimed that ordinarily a check operated on ogulation growth. As
food shortages would result, the price of food watise; but as the supply of
labour would be increased, wages would fall. Irelif, many of the poor
would suffer severe distress and their numbers avibellsoon reduced. The poor
law merely perpetuated the problem: it was a fudilercise calculated to
perpetuate misery. The poor, Malthus argued, hatjhoto relief ; a man born,
into an already full world,

if he cannot get subsistence from his parents, bomvhe has a just demand, and if
society does not want his labour, he has no cldiright to the smallest portion of food
and, in fact, has no business to be where ha isatire's mighty feast, there is no vacant
cover for him. She tells him to be gone, and willol{ly execute her own orders, if he
does not work upon the compassion of some of hestglj23]

Malthus, and the neo-Malthusians today, would belighat the supply of
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food for the human race is inherently inelastic #mat this inelasticity is the
main factor governing the rate of population grawiithus, scholars like Cipolla,
White, or Gordon Childe[24] see population growtheaadependent variable,
determined by preceding changes in agriculturadlpctvity which, in turn, are
to be explained as a result of extraneous factush as fortuitous technical
inventions. Those who see the relationship betwagpicultural change and
population increase in this essentially Malthugiarspective agree that there is
at any given time in any given community a warrdmege of population growth
with which the actual growth of population tendsctmform. Unfortunately,
there is no evidence at all for such a view. Whatewvidence we have proves
the contrary, that more mouths mean more handsnane production .[25]

An economist looking for the roots of the situatihiat leads to increased
economic growth would find them in the breakdownseff sufficiency, the
increase of trade, of manufactures, and innovatioragyricultural technology.
He will then proceed to universalize this experéenatil he realizes that there
have always been societies that, being in a stageabogical equilibrium, their
populations controlled through social and culturestraints (as Malthus
realized}, are not forced to start out on the rmdconomic development in the
first place. To put this idea into the jargon obeomics, innovation, economies
of scale, education, capital accumulation and sarennot causes of growth;
theyare growth. The causes of growth would include attlepgo and including
the industrial revolution, the dynamic role of ptgiion pressures. [26]

As Richard Wilkinson observes, if there are son@eties that do not wish
to sacrifice existing levels of efficiency for imased production, others may be
equally unwilling to sacrifice possible increasaslgisure. It is possible that
some societies will thus use improvements in tepes to reduce the time
needed to produce subsistence, in order to incrise leisure. Economists
(and a large number of “development” economists Wwhee been trained to
attach a higher priority to increasing the outgug@ods, would have preferred
the extra time being exploited for increased pradnd27]

THE INDUSTRIAL REVOLUTION

Which brings us to the industrial revolution and tble of population growth in
its appearance. A perusal of the literature mightgothe reader, not aware of
the larger context, to the conclusion that heldeadthomo faberentered a new
phase of security in which machine power took omet merely functions
reserved for man, but multiplied results many timesr, to enable a standard of
living rarely before achieved in human history. Tbfficial” dates demarcating
the period of the revolution are 1760 and 1830. elmwv, the most important
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innovations concerned resource changes, and taewemuch before 1760; and
no industrial revolution would have been possibitheut them.

Let me first begin by parading my thesis. | am donogd that the process of
technical change is not inherently developmentadryetechnical change that is
necessitated by the circumstances of the pericgésa host of new problems,
most of which are unceremoniously dumped on thekdad the weakest
members of the particular social group. Historidsinwentions, taken by
themselves, mean little for they tend to preseatuhwholesome, unrealistic
view that technology is one of the few branchesiwfization in which the line
of development is always on the upgrade, that nrezaaon itself undergoes
constant evolution, and that technical change awaljows the principle of
efficiency and moves always forward. “While faitreer and fashions oscillate,
techniques advance”, is all too common a wisdonsuich a context, efficiency
becomes the sole criterion of progress and thosecpupied with it will
proceed, conceptually and methodologically, to dethe process of technical
change from its historical, geographical, and huctmtext.

It is not that | do not see any merit, contrarystume scholars, in the
appearance of the industrial revolution. On thetreoy, here is evidence that
man was once more able to encounter and solvegmsbbn a scale and using
methods for which there is very little historicatepedent. But this itself
indicated that the industrial revolution was a mse to a wide range of
problems which we discover as having appearedsivceety gradually facing a
state of ecological disequilibrium and with no itachal solutions.

In adapting to these problems, English society e@erced into making
corresponding fundamental changes in its pattelifeofPerhaps, this should be
qualified: it was the majority of the English peepunsupported by, privilege,
those that constituted the lower rungs of Englistiety, that were forced to
accept, for the sake of subsistence, a culturativtfipn and a disruption of
symbols that till today has not seen repair. Theaniiy rich were rarely called
upon to face this, so | shall not concern mysethwhem.

Richard Wilkinson summed up the context of the stdal revolution in
ecological terms: the initial stimulus to changeneadirectly from resource
shortages and other factors connected with these,tlaeir effects on an
economic system expanding to meet the needs gbaaten growingwithin a
limited area.The emphasis is important if we are to distingtiEnglishroots
of the industrial revolution. The continental caigg were also undergoing
increases in population, but were hardly restridbgdlimited areas to find
solutions. In England, as traditional resourceshied scarcity levels, it became
necessary to substitute new ones in their place teehnology to process them,
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and longer working hours:

The ecological background to the industrial revolutvas an acute land shortage. In the
centuries before industrialization the English gapan was dependent on the land for
almost all its materials. The supply of food anthkidepended on agricultural land,
clothing came from the wool of sheep on Englishyras and large areas of land were
needed for extensive forests: almost all domestitiadustrial fuel was firewood, and
timber was one of the most important constructicatemals for houses, ships, mills,
farm implements etc. In addition, the transporttesysdepended on horses and thus
required large areas of land to be devoted to ggaand the production of feed. Even
lighting used tallow candles which depended ultehyabn the land supply. Land was
bound to become in increasingly short supply asufadjon increased.[28]

I have already discussed the land question, scawerove on to tackle the
fuel and energy problem posed by the most impotéanat-based resource after
land itself: wood, People living in gas-supportedisties tend to forget that
wood constituted the source of everyday power leetoe industrial revolution.
Note Braudel, who writes:

Calculations of power today leave out work by angaand to some extent manual work
by men; and often they ignore wood and its denregtias well. But wood, the first

material to be in general use, was an importantcgoaf power before the eighteenth
century. Civilizations before the eighteenth cepturere civilizations of wood and

charcoal, as those of the nineteenth century zatilbns of coal .[29]

The shortage of wood in England was first felt phaduring the population
increase of 1540-1640. The fact is easily illustdaf we point out that it was
during this period that the price of firewood rosarly three times as fast as the
general run of prices. A part of the shortage waesstd the increased production
of iron (charcoal) and the needs of the shipbugdidustry; a larger part was
due, however, to the increasing number of peopierteeded wood for domestic
purposes. The “timber famine” was- therefore rooted ecological
disequilibrium: the conversion of woodland intoldea and the necessity for
larger quantities of domestic fuel. The import afod did not help matters. In
1631, Edmund Howes wrote down the experience dimiss:

Within man's memory, it was held impossible to hawg want of wood in England ...
But. . .such hath been the great expense of tifob@avigation, with infinite increase of
building houses, with great expense of wood to nfakesehold furniture, casks, and
other vessels not to be numbered, and of cartsprgagnd coaches, besides the extreme
waste of wood in making iron, burning of bricks ditek, that at this present, through the
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great consuming of wood as aforesaid, and the aegi@lanting of woods, there is a so
great a scarcity of wood throughout the whole komgdhat not only the City of London,
all haven-towns and in very many parts within taed, the inhabitants in general are
constrained to make their fires of sea-coal orcpdt, even in the chambers of
honourable personages, and through necessity Wghtble mother of all arts, they have
late years devised the making of iron, the makihgllosorts of glass and burning of
bricks with sea-coal or pit-coal.[30]

“Coal grew almost entirely with the number of urban d aspecially
metropolitan -fire-places,” writes Eric Hobsbawrifice the quantities of coal
burned in British homes were very much greater thair needs for iron... the
pre-industrial base of the coal industry was mumimsler than that of the iron
industry.”[31]

Thus, it was during the pre-industrial period aliyuaue to the paramount
timber shortage, that many industries that needegel amounts of fuel in
heating processes, including glass-making, saltlingei brewing, and
brickmaking, switched to coal, a mineral resourtee shortage of wood,
however, would affect the production of a large bemof tools, instruments,
and containers made usually from it, leading tlous greater demand for iron.

The making of iron itself, however, depended on avolon and glass
making factories often had to shift their locatidream forest to forest. A blast
furnace built in Wales in 1717 was not fired ufdilir years later, when “enough
charcoal had been accumulated for thirty six ahdlbweeks’ work”. The blast
furnaces that had replaced the “bloomery” technigasociated with small
forges could, because of the perennial lack of wagaplies, operate only once
in two or three years, or even sometimes a yeafivie, seven, or ten.
Calculations show that an average iron works wileeefurnace worked two
years on and two years off needed the resourc&00D hectares of forest
before the eighteenth century. It is not surpridimdind increasing legislation
during this period to preserve forests: the nawyrteeded timber.

The serious shortage that developed could onlyffisetdoy imports of iron
from Sweden, where forests were in plenty and ts¢ of the smelted metal
quite low. And this dependence on Swedish impodsld/continue for a round'
sixty years after the Restoration: the English podidn of iron remained static
and low. And it was this concern that finally draven to attempt to harness
coal to iron production. One man, Dud Dudley, mémepoint so obvious:

| have held it my duty to endeavour . . . the mglafiron . . . with pit coal, seal coal,
peat and turf, for the preservation of wood and&nso much exhausted by iron works
of late.[32]

It was only in 1709 that -Abraham Darby thoughbofrowing the solution
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to the maltsters' and brewers' problems and uske fow iron-smelting, but a
generation was to pass before this method wasecktimough knowledge and
experience to make it more acceptable for genesal and still another
generation before coke-blast iron could be directligverted into wrought-iron
[33]

The dilemma faced by historians who see the sulistit of wood by coal as
a conscious choice of sorts exercised by Britistgeiity in its
all-encompassing striving for progress is to explaihy coal was not used
earlier on a larger scale, when it was already knawmless the answer is that
most people saw coal as, an inferior fuel compaoediood, as, in the food
department, they considered the potato as infevibread loaves.[34] Further,
where wood was plentiful, it continued to be udedreas not so well favoured,
the change to coal was inevitable.

In industries, for example, where substances wept keparate from the
fuel in vats or containers, it was quite easy tossitute coal for wood. But in
processes like metal-smelting, where the fuel camee contact with the raw
material, or in drying processes where things viergg in the fumes above the
fire, coal could bring about undesirable chemichhrges in the product.
Precisely as the heavy plough had once demandegaimape to fields, coal
forced bakers, for example, to change the desigitheir ovens to avoid
contaminating their bread with coal fumes, andkeriakers had to experiment
long and hard till they found the less gaseoussctiedt did not fuse the bricks
together, glass-makers had to use covered potsmaitdters had to develop
further the use of coke to avoid the smoky gasdgans given off by raw coal.

Coal is also disadvantageous as a domestic fuel tduthe harmful
constituents it contains; and its widespread usddmestic purposes during the
late sixteenth and early seventeenth centuriespaealleled by the spread of
chimneys as the smoke forced people again to abahéddraditional custom of
having fires in the centre of the room, with a hialéhe roof. [35] The rich were
able to delay coal use much longer than the past,gs they could continue to
wear wool while the poor had already been reducexbtton.

It is more appropriate, therefore, to see the fiseod instead of coal in the
preceding centuries as a rational choice in atsstuavhere wood was plentiful,
and therefore cheap. [36] The switch came aboutwvih#er scarcity raised the
price of wood till it was more expensive than caainost countries today in the
Southern hemisphere wood is still more inexpentiga coal. Further, the use
of coal involves high transport cost. In places rghepen-cast mining is no
longer possible, deep mines raise costs again adugiion encounters new
technical problems. Such costs in England at e ©f its resource change
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became hidden costs: only a traveller from a wammhemy entering what had
turned into a coal economy would have noticed tfferdnce.

Seen any other way, the issue will generate coigtiads in any standard
history of technology. David Landes provides a gerdmple. At one place he
is required to admit that coal, unlike wood, watthe best of all possible fuels.
He writes:

From the sixteenth century on, as we have notedn#ed for new sources of thermal
energy in a country almost denuded of its forestsBritons to substitute mineral for
vegetable fuel in a wide variety of heat absortimdustrial operations. At the same
time, the consumption of coal for domestic purpasse steadily: there was perhaps a
time, in the sixteenth century, when the Englishmegviled at the acrid, sulphurous
fumes of burning coal; but by the modern periodshsacruples were laid aside by
familiarity and necessity. [37]

Landes' commitment to progress in industry fooig sake is patent in his
discussion of the comparative advantages that pteglecoal usage on an
English scale on the Continent:

On the supply side, the contrast between Britaththae Continent was less sharp. Yet
the resources of the mainland countries were in ess favourable to industrial
expansion than those of Britain even before theagbdan raw material requirements
consequent to the Industrial Revolution. The clottustries of France, the Low
Countries, and Germany, for example, had to img@tbulk of their fine wool from
abroad. And the lack of concentrated, easily adolesknown deposits of coal led to a
neglect of the possibilities of mineral fuel; hereleed even nature's bounty hurt, for the
relative abundance of timber seems to have encouraged icetentt the traditional
technique. [38]

So we should not be surprised that Arthur Young aaszed to discover
that “the wheels of these (French) waggons arehatl with wood instead of
iron”. | have also mentioned the significant fdwttcoal did not overtake wood
in the American economy until the 1880s, even thatlg use of coal by then
had long been established in industrial procedsesdes goes on to produce a
bundle of contradictions, in writing:

Whatever the sources of this ferruginous tempes the more impressive for having
developed in the face of the growing scarcity daflfwntil well into the eighteenth
century, Britain used iron because she wantedabh@cause it was abundant or cheap.
(To be sure, the most likely substitute, wood, pahaps even dearer.) Even so, one can
but wonder what would have happened, had she hgd tm depending on costly and
inelastic foreign sources for much, if not most,thd principal structural material of
modern technology. [39]

It is when we consider the history of the steamirenghat we can fully
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understand the strength of the ecological arguniemd. well known that the
steam engine was the invention of Hero of Alexamdtie library at Alexandria
contained a perfectly working model of it. Greekisty might have ignored it
for a variety of reasons. The West, however, sbept the design for well-nigh
two thousand years. When it was resuscitated, & mat for the purpose of
exploiting sources of power on a large scale as i

expressed in textbooks, but to raise water fromesithat had reached below the
water table.

The problem arose as the demand for coal increasetafter open-cast
deposits had been exhausted: mines had to be sepledand deeper. Mines on
the hillsides might be drained by digging a spediainage shaft that led out of
the hill to a point below the level the mine hadateed. But once below the
water table, the problem of drainage became ablitess close to streams could
exploit a waterpowered pump; otherwise, a horsevwimight serve the
purpose. But the use of these methods was restictshallow depths. By the
end of the seventeenth century, however, deptls BP0 feet were common in
most mines, and some had even reached 400 festicAtdepths, horse-whims,
bucket pumps, and rag-and-chain pumps began tergh# law of diminishing
returns: more energy was spent in moving the macyiitself, little left over for
lifting the water.[40]

Attempts to raise water through some means of™fieed been tried out
since 1631. Steam power seemed to be a worthwia®pition not because it
was initially more powerful than horse or streamwvpn but because the power
itself could be delivered in a more appropriaterfoone had either to reduce the
pressure above the water to be raised or incréaspréssure below it, and, in
either case, coal to fuel the steam engine wasadgiin plenty, at the pithead
itself. Horses displaced meant that less foddeder& be grown in a period of
land shortage. Further, not all mines could be teEmtaor found themselves
located near streams.

Thomas Savery's “Miner's Friend”, patented in 1@88ortunately blew up
too often. Newcomen's “fire-engine” was availabiydn 1712. Even so, only
one was in operation in England thirty years laierl742. In the following
thirty years, a further sixty were in use in thrertiines of Cornwall. For nearly a
century, thus, the use of the steam-engine remaioefined to a reciprocating
pumping notion. And only in the late eighteenthtaoeyy when the new cotton
mills began to demand rotary power, did Boulton amatt succeed in
manufacturing the first steam engine harnessedouge a rotary motion. The
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reason for this delay was perhaps due to the amdiexistence of a number of
sites where water-wheels provided the easiest argt atonomical means of
obtaining a rotary motion for mill production. Theereasing acceptance of the
steam version later must also be put down to thetfat not only was it a
dependable source of power, but also because unékeam, it could be moved
from place to place. Till that time, however, tlotary steam engine did not
displace traditional methods in the performanceadfitional tasks.

Richard Wilkinson has surveyed the evidence toioortiis hypothesis that
a similar situation did lead to innovations andortgse substitutions in other
important, basic areas of the English economy. ddaelopment of transport
during, the period was stimulated, for example, tne breakdown of
self-sufficiency in two vital areas: deficient comnities now had to import fuel
and grain, sometimes metal, and people who had efidlymproduced
commodities themselves were now forced to enter iimtreasingly complex
trading relationships. Secondly, the shortage eicaljural land made horse
transport increasingly prohibitive, for pastureatlied the sacrifice of arable
land, which was already in short supply. The groefttvheeled transport led to
better roads, an invention in itself not requiradier, and the rise of turn-pike
trusts to finance their development.

The mania for canal construction arose directlyasponse to the horse
problem: the high costs of hay and corn increakedcbsts of goods. This is
more easily accepted if we know that the feedingath hors; required the
amount of hay grown on between four and eight aofdand. Traders were
aware of these problems at the time. As Wilkinsotes:

An engineer writing in about 1800 on the proposedn@ Survey Canal Navigation
calculated that “as one horse on an average corsstmag@roducts of four acres of land,
and there are 1,350,000 in this island that payhthrse-tax, of course there must be
5,400,000 acres of land occupied in providing pruex for them. How desirable any
improvement that will lessen the keep of horses”.The Earl of Hardwick writing in
favour of the Cambridge and London Junction Caseldua similar argument: “If the
canal should be the means of releasing 1000 hémw®s. employment... 8000 acres of
land ... might be applied to more useful purposelsich would help to keep the
labouring poor from suffering from want of breadX]

Arguments to counter the high initial costs of tteam railway were
expressed in similar terms. Witness the followirgart to the House of
Commons on “steam carriages” in 1833 and its catimuis:

It has been said that in Great Britain there amvala million horses engaged in various
ways in the transport of passengers and goods, tlaaid to support each horse
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requires as much land as would upon average supgit men. If this quantity of
animal power were displaced by steam-engines, ladheans of transport drawn from
the bowels of the earth, instead of being raiseshus surface, then, supposing the
above calculation correct, as much land would becamwailable for the support of
human beings as would suffice for an additionalytation of eight millions .... The land
which now supports horses for transport on turnpdaels would then support men, or
produce corn for food and the horses return tacafiural pursuits.[42]

Timber shortages had their effects on the mateuséd in house
construction, if we keep in mind the fact thatesst till coal replaced wood in
brick kilns, it required, more wood to build a heua brick than to build it in
timber. Coal firing enabled extensive brick prodorctwithout any increase in
unit costs. After the Great Fire of London in 16@égislation to secure
rebuilding of houses in brick was made correspagidiaasier.

Resource changes had important consequences ireditg chemical
industry. Alkalis were important for a wide varieadf products including glass,
soap, alum, and saltpetre. When the different mseE®used wood, potash was
readily available as a by-product. The switch talamade potash supplies
scarce; they had to be imported. This led to tloegssing of large quantities of
sea-weed. The chemistry historian, N.L. Clow, hasmarized the industry's
earlier development “as a subsidiary facet of tharch for an alternative to
wood”.

Ecological pressures also lay at the back of thesition from tallow
candles to gas lighting. Tallow candles were obsipwependent on land
supply. Prices rose in the industry sufficientlgthto warrant the import of large
guantities of raw material. In 1838, Britain siitiported over £1 million worth
of vegetable and whale oil to satisfy home needs, §as lighting was known
already at the end of the eighteenth century. WHytlte change now come
about earlier? Simply because people were beingdasi use an inferior
product: the fumes from the impure gas were soaagant that most people
preferred to go on using the older oils. When gashecame inevitable due to
high costs of the oils, users went so far as tonndbe lights outside the
windows so as to avoid the fumes.

It is the textile industry, however, that carriefea important lessons in the
actual development of the industrial revolution avidch links the latter with
the technological experience of colonial areas.t@ério the issue is the

reason why cotton, not wool, was the first to ugdanechanization, specially if
we know that wool constituted the principal stapidustry of the English
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economy up to the eighteenth century. Historiane st out to describe the
“conscious and progressive” nature of the industéaolution seldom get
beyond this dilemma. David Landes has tried toarpt away by pointing out
that wool-mechanization was more difficult than tthaf cotton, but his
arguments probe rather than convince.[43]

In the period before the industrial revolution theollen industry formed
the foundation of English manufactures. As one datsen has it:

Wheresoever any man doth travel, ye shall finth@tiall door... the wife, their children,

and their servants at the turn spinning or at tbaids carding, by which commodities
the common people live.... The weaver buyeth tha yd the spinster, the clothier

sendeth his cloths to the tucker or fuller, andhttiee merchant or clothier doth dye them
in colours, or send them to London or elsewhet@gdest advantage.[44]

Technical innovations had been tried out in theigtiy before: the stocking
frame was delayed by the hostility of the handtkné and so was the “Dutch
loom”. And in 1733, when John Kay invented the “8lguttle”, it was opposed,
according to some writers, because of the “consisnaa of the workers
themselves.

As in China and India, the methods and scale ofabellen industry had
reached a stage where a precarious balance ekisteden social, ecological,
and economic constraints. The spinners and weaxeresoften from among the
poorest in the community and took up their tradeemvitheir land holdings
proved insufficient. One study has in fact showat tthe woollen industry
‘tended to concentrate in areas where inheritans®ms led to the successive
division of land in periods of population growthtlages that practised partible
inheritance tended to be more densely populateddtiers; land holdings were
smaller and people had to earn part of their inafmem weaving and other
such work.

The price and quantity of wool supplies (unlikesbof cotton) were largely
fixed by the land situation; markets were limit@shd given the technology,
comparatively competitive. In such a context, thefficient machinery in use
(inefficient, of course, in the light of further gmble refinements) was
maintained as a way of ensuring a sufficiently witigribution of the small
rewards available. Both the early inventions thangformed the cotton
industry, Kay's fly-shuttle and Wyatt and Paul';ieng frame, were invented
with wool in mind, not cotton. In the context, hbst to them in the woollen
trade was therefore to be expected.

Legal action often supported workers in the trdml,it would soon prove
helpless in preventing radical changes brought tabby ecological
disequilibrium. More people on the land meant syripks pasture for sheep,
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especially when this was complicated further by ribev profitability of food
itself. As prices rose and real wages fell, a nesource become necessary for
clothing materials for the majority of the poputeti Cotton would have been
used early, as it was known, if people had butrddst, but in a cold climate it
was considered inferior to wool. Scarcity madedifierence.

As opposed to the seasonal demand called up bypfgotton first came to
be used by the poorest customers for general pespalsthe year round, and
being cheaper its widespread use would soon beifagdn the context of high
wool prices. In the middle of the nineteenth centlEngels made the point
obvious when he described the clothing of the wayldlass:

Linen and wool have practically disappeared from ttardrobes of both men and
women, and have been replaced by cotton. Mens st made of bleached or coloured
cotton cloth. Women generally wear printed cottangollen petticoats are seldom seen
on the washline. Men's trousers are generally m#ber of fustian or some other heavy
cotton cloth. Overcoats and jackets are made fremsame material-Gentlemen, on the
other hand, wear suits made from woollen cloth. Waeking classes ... very seldom
wear woollen clothing of any kind. Their heavy outtclothes, though thicker, stiffer
and heavier than woollen cloth, do not keep outcitld and wet to anything like the
same extent as woollens.[45]

More significant in the case of the cotton indushgwever, is the fact that
its supplies did not have to be grown on Britisit and thus compromise an
already aggravated land shortage. Raw cotton cbeldmported in large
guantities first from the Indies, and later, afidr Whitney, from America.
During the American Civil War, India was made tepsin as substitute supplier.

Arnold Pacey's figures for cotton imports into Earmgl speak for
themselves. From 1760, that is, twenty years dffterthird population rise, to
1775, cotton imports increased from two to seveltiani pounds. Within the
next fifteen years, they increased from seven ittythive million pounds.[46]
As with China, with the gin, in England too, theidal inventions appeared
much after the demand for cotton had raised imptrttarge proportions.
Hargreaves' Jenny appeared in 1765, Arkwright'sewdtame in 1769,
Crompton's mule in 1779. In no case did the inwengirecede the increase in
demand.

I have claimed that periods of transition and reseghanges brought about
by population pressure on limited land are morerofhan nor periods of intense
discomfort to the majority of the population; nailyhave the lower classes to
make do with inferior products, they are also coliedgo work more and keep
longer hours. This fact was no doubt noticed by esmmntemporaries of the
period.
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The historian, Rowland Prothero, after a study ofwmented enquires,
speeches, and pamphlets on the subject of theuligral labourers' distress
during the period 1800 and 1834 (he was writinty ffflears later), concluded
that their standard of living had sunk

to the lowest possible scale; in the south and wages paid by employers fell to 3s.-4s.
a week, augmented by parochial relief from the ptlof those who had no need of
labour; and insufficient food left its mark on thRysical degeneracy of the peasantry.
Herded together in cottages which. by their impsri@rangements, violated every
sanitary law, generated all kinds of disease, andered modesty an unimaginable thing
. . . compelled by insufficient wages to exposerthéves to the degradation of field
labour, and to send their children to work as sasrthey could crawl, the labourers
would have been more than human had they not isam insurrection which could
only be quelled by force. They had already carpgatience beyond the limit where it
ceases to be a virtue.[47]

Poet Shelley, like Cobbett whom we have quotedhatbeginning of this
chapter, emphasized the difference between the qfagte poor and their
present; and he noticed the longer hours:

Not that the poor have rigidly worked twenty hourst that the worth of the labour of

twenty hours, now, in food and clothing, is equérdlto the worth of ten hours then.
And because twenty hours cannot, from the natutbeohuman frame, be exacted from
those who performed ten, the aged and the sicklgampelled either to work or starve.
Children who are exempted from labour are put gquigtion, and the vigorous promise
of the coming generation blighted by premature t&xer For fourteen hours' labour,

which they do perforce, they receive - no mattewirat nominal amount - the price of
seven. They eat less bread, wear worse clothespame ignorant, immoral; miserable

and desperate.[48]

Prothero and Shelley were describing the situaioong the farm workers,
who were still in the period the largest segmenthef labouring population.
Though this has not gone unnoticed, it has oftambgnored in the belief that
the essential test of betterment, looking into theire, was the industrial
worker. What about his condition? For one categdhe largest, in fact - the
situation did not get better, but unmistakably woed. By the 1830s, the
handloom weavers had been reduced to a wage dhbesa penny an hour: they
were able to keep alive only when their childred anves joined them in the
factories. The application of steam powelooms gradually undermined their
independence and their number. They did not giveasily, but they had to in
the end, provoking Ashton to term the period onethe most depressing
chapters in the economic history of the time.

The factory system needs less comment: when fastdirst appeared the
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owners found it difficult and often impossible,gpite of what White or Landes
say, to persuade men and women to work in thenerLaven if many adult
workers found themselves in better paid jobs thay tould have hoped for if
the factories had not been created, the tens as#mals of children working in a
way recorded history has never known before, acadivilized men will never
be able to exorcise from their minds.

To get back to the factory's bleak appeal, Ingkistch of the period captures
it briefly and well:

When Owen first went to New Lanark, for example, riedecessor there explained that
he had been compelled against his will to use paajpgrentices because such was the
dislike of factory work that, with few exception®nly persons destitute of friends,
employment and character were found willing to tif/tonvicts had been compelled to
work a twelve hour day as part of their punishmantiails, it would have provoked a
humanitarian outcry. Yet the twelve-hour working dia factories had been established
on commercial grounds -and not just as the nornth@sninimum. It was this, rather
than the cruelty involved, which was the ugliegbexd of the factory system: that it
imprisoned men, women and children for so muchheirtlives. [49]

The mill-owners did not deny the cruelty, they nigfeund the discussion
about it irrelevant. In their opinion, the factomprker was better off. He was
enjoying a standard of living higher than he otliseancould have hoped for,
especially if his lot were compared to a centunfi@awhen there had been no
factories. If it were not for the efficiency ando@omies of factory production,
leading to better trade, there would be no jolhforto do and he would be faced
with the alternative of the workhouse or starvatidhe mill-owners were in a
sense right, and the young Macaulay, who would kigmificantly, turn out to
be one of England's most influential imperialisstbiians, felt justified in
arguing that English labourers were no worse aihttheir counterparts on the
Continent. The point however, is whetlieey ought not to have been better off.

Therefore, when Karl Marx began to talk of surpledue, everybody
understood what he meant: while theoreticians hagacted, often
pathologically, to his prediction of the fall ofgitalism, no writer worth his salt
has felt it necessary to dispute the empirical @onof surplus value itself, for it
was really based on bare experience. In 1834, de&ismondi, accepting the
fact that machinery had vastly increased Englggrdductive potential, and had
made fortunes for many employers and enabled Edgtabecome the foremost
trading nation in the world, still made it knowrathall of it had been built up
only at the expense of the worker:

The proletariat are cut off from all the benefitgwilization; their food, their dwellings,
their clothes are insalubrious; no relaxation, teagures except occasional excesses,
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interrupt their monotonous labours; the introduttad the wonders of mechanics into
the arts, far from abridging their hours of labouas prolonged them; no time is left
them for their own instruction or for the educatioitheir children; no enjoyment is
secure to them in those family ties which refldwtit sufferings; it is almost wise for
them to degrade and brutalize themselves to edoapethe feeling of their misery; and
that social order which threatens them with a wems®ition for the future, is regarded
by them as an enemy to combat and destroy. Andsthist all: whilst their own distress
is increasing, they see society overcome, as iewRy the weight of its material
opulence; they are in want of everything; and ¢sides their eyes are struck with what
is everywhere superabounding. [50]

THE RISE OF A TECHNOLOGIZED CULTURE

The sort of pressures | have described in the lgyge of this chapter brought
about an awesome, lasting, and pervasive changjeeistructure of English
society itself. The industrial revolution broughetmajority of the population of
England to face a situation in which the total ddtpn of their lives to the

rigours of a new productive system became a virgaessity. By the time
further technological changes arrived, a new géioeradad grown up, as David
Landes observes, “inured to the discipline andipi@t of the mill”. No wonder

the workers were reluctant to enter the factorycommittee report of 1834
reported that “all persons working on the powemisocare working there by
force”.

We are still not at the core of this issue. Eridoblmawm comes close when
he writes that material poverty went hand-in-haiitth wocial pauperization: the
destruction of old ways of life without the substion of anything the labouring
poor could regard as a satisfactory equivalent[$i upper classes did not face
this problem, and Hobsbawn has noted further fhlaére was' indeed a relation
between the industrial revolution as a providercofforts and as a social
transformation ‘then those “classes whose livesevieast transformed were
also, normally, those which benefited most obvipusimaterial terms ...."[52]

Thus, if we have the majority poor in mind then,batance, it seems likely
that English society had to pay for increased pecodo of basic subsistence
items by undergoing a worsening of cultural, socahd environmental
conditions during at least a part of the nineteestitury. | have observed that
people only accepted the rigours of industrialiliféhe hope of improving their
subsistence; in the bargain they came close tersudf severe cultural, social,
and environmental deprivation: they came neawindion bread alone.

Poverty in one sphere was exchanged for poverytiars that seemed less
vital at first: entertainment, education, and sbadivity. And it is the lack of
these forms of experience that have created threnaygof the consumer society.
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New needs sprang up because of the changed lifsssthe old methods of
satisfying many human needs were destroyed or reddebsolete. As
Hobsbawm has put it:

Pre-industrial traditions could not keep their leabtlove the inevitably rising level of
industrial society. In Lancashire we can observe #ncient ways of spending
holidays - the rush bearing, wrestling matcheskfigieting and bull baiting - dying out
after 1840; and the forties also mark the end afranrwhen folksong remained the major
musical idiom of industrial workers. [53]

Secondly, new needs have also sprung from the atterp of living itself.
Society has relied heavily on the economic systemght this situation. Man
has had to be encapsulated increasingly in hisaeations to make his urban
life-style workable. Mass culture has been thedalresult. [54] This is to be
distinguished from what is today seen as a newghenon: a huge eruption of
interest in, or curiosity about, (high) cultureeifs on a scale unprecedented in
human history and which seems to have caused @astdike Ortega y Gasset
some anxiety. The economic system has, of couess) hble to discover even
the lucrative possibilities offered by this newerfut how much this interest in
culture has been deflected into an interest in wehatovided under the name of
culture will never be known.

There were undoubtedly many aspects of the prestndl way of life
which were especially satisfactory, and it was after the disruption of this
way of life that people experienced some partidylaressing needs outside the
sphere of traditional subsistence. Without the emws increases in incomes
and consumption which continued industrial develeptnhas produced,
members of industrial societies would surely hagerbworse off than their
agricultural predecessors. In human terms thestaatlard of living in the early
and mid-nineteenth century was abysmal. Incomesdimdrease sufficiently to
offset the losses before real progress was possible

Homo ludensf rural festival life, of leisurely companionshigyffered an
eclipse during the industrial revolution, but muballs, competitive factory
brass bands, football clubs, tried to raise hinagain. In the twentieth century,
the cinema, radio, popular music, record playard, above all, television, fulfil
a similar function.

Both modern entertainment and the mass media iiedicaheir content and
styles that they have grown up to fill a specificalocial vacuum. A great deal
of the programmes attempt to create the direcsidlu of a close personal
relationship with their audiences. Or the pressa dtommunity where there is a
high level of interaction between members, the camity itself provides
behavioural norms for its members - social appradigsbpproval, rewards, and
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sanctions are generated from within. Today, thespmays an increasingly

important role in this, and sometimes steps in efexence point round which

people might develop their attitudes and behavilsuit. any more unusual that

we can even identify a person's norms by the kintkarspapers he carries and
reads?

The question is not whether, in the final analysrs;industrial or primitive
societies would not enjoy some of the goods of modtiée; rather one should
ask whether pre-industrial populations would bepared to work the long,
tedious hours for these goods and services. Astiofeconsumption-oriented
societies will not necessarily meet the personaomial needs of cultures that
prefer to preserve their leisure. It should comeasurprise to discover that it
was already in the mid-eighteenth century, as tidestrial revolution gained
momentum, that attitudes to leisure changed, drall®rs began to use any rise
in earnings to increase their consumption rathen their leisure time.

Writes Wilkinson:

It appears that industrialization requires a motteagagant lifestyle than the modes of
production that preceded it. The problems it creatnd the needs it sets up make
increased consumption a necessity if people dematbreasonably satisfactory lives. The
continuous expansion of gross national product kviiiis requires should perhaps be
regarded more as a reflection of the rising reat af living than an indication of
increasing welfare.[55]

It does appear from what has been said thus farithasocieties are less
rich and poor societies less poor than has beberhitimagined. | suggest that
the words “developed” and “rich” be dropped whemsalibing the industrial
nations, and that tredjective “sick” might do a better job. And that eem the
Southern countries, in so far as they continuentisi on aping the West,
“confused”.
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CHAPTER FIVE

Technology, Culture, and Empire: The Colonial Age

To some extents the mechanical age seems linketietcage of
colonialism. Both reached their apogees in the tagr@h century:
both were based on the instinct for exploitatiome Tworld was
prospected to discover and cultivate raw materviatls which to feed

the machines. It rarely occurred to the ruling pmathat the people
who toiled to produce these materials, and who tede® bring them
forth, should have any appreciable use and berfiedih other

products. Whenever the natives made any serioubl&pthe usual
response was to send a gunboat.

-K.G. Pontus Hulten: 1968

In 1498, Vasco da Gama opened the sea route t, kuckl simultaneously a new
chapter in Asian history that would terminate aglémur hundred and fifty years
later with the withdrawal of British forces fromdia in 1947 and of the
European navies from China in 1949.

It is important to note here thhefore 1498, the civilizations of Europe,
India, and China had been virtually, arid in a ¢gedimited sense,
geographically isolated from one another: the tdcttechnological osmosis”
between these civilizations is the reason for thadification. Even after 1498, in
fact, till the year 1800 (as a mean), the relatibesveen East and West still
continued to be

conducted within a framework and on terms estabtidby the Asian nations. Except for
those who lived in a few colonial footholds, ther@aeans were all there on sufferance.

[1]

Support for this assessment made by Donald Lachesdinom another
influential historian, G.B. Sansom, who wrote 429

A survey of the enterprises of Europeans in Asiarghe great voyages of discovery
shows that during the sixteenth, seventeenth aghbtesinth centuries neither their
colonizing and trading activities nor their missaopwork brought about any significant
change in the life of the peoples with whom thegneanto contact. The presence in
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Asiatic countries of small groups of European ddfie -and traders made little
impression upon indigenous cultures outside a waryow circle .... Indeed, far from
Europe affecting Asia, it was Asiatic goods thatmted and enriched European life, and
Asiatic ideas that attracted some European mirdjs. [

The Asian historian, K.M. Panikkar, concurs:

Essentially, till the nineteenth century ... theuss no large demand for European goods
in any Asian country. The Empires of Asia ... hgdnerally speaking, selfsufficient
economies. Though the trade of India was largdl tirees, the economy of the country
was not based on trade. This was true of Ching afsbthe imperial government seems
at all times to have discouraged the import ofifpregoods into its territory. [3]

This state of affairs was recognized, and where sain made obvious in
the opinions of men in China, India, and Britaimidg the period. The edict of
Ch'ienlung, who in the eighteenth century (1793eieed an embassy from
King George Il of England, is worth quoting evenpart:

The various articles presented by you, O King, tinie are accepted by my special order
to the officer in charge of such functions in cadesation of the offerings having come
from a long distance with sincere good wishes. Asaiter of fact, the virtue and
prestige of the Celestial Dynasty having spreadafat wide, the kings of the myriad
nations come by land and sea with all sorts ofiptecthings. Consequently there is
nothing we lack, as your principal envoy and otherge themselves observed. We have
never set much store on strange or ingenious ahjecr do we need any of your
country's manufactures. [4]

For the two hundred and thirty years after Albuquets disastrous attempt
to challenge the power of the Zamorin of CaliclB0@8) - he had to be carried
unconscious to his ship - no European nation atiedngny military conquest or
tried to bring any ruler under control. In 173%, éxample, the Dutch who came
up against the Raja of Travancore had to surreddgear earlier, the British
naval authorities on the West coast reported:

our strength is not sufficient to withstanding hi8ambhaji Angria) for | assure Your
Honour that he is a stronger enemy than you aréa ghany others think.[5]

We should also remember that a Company settlemasitvade possible in
Madras in 1708 only after a grant of five villaggas made by the regime in
Delhi for the purpose; and that the Viceroy of Balrgpntinued to be addressed
in the most cringing terms. In addressing the Empene of the Englishmen
described himself as

the smallest particle of sand, John Russel, Presafehe East India Company with his
forehead at command rubbed on the ground.[6]
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Europe at the time had but little to offer to thesigk economies.
llluminating in this regard is the attempt of thegiish to sell textile goods to the
East. The production of woollen goods in Englanthm sixteenth century was
always in excess of home consumption and the egparoollen cloth was vital
to the English economy. However, two wars on thatident - the Spanish War
and the French Civil War - soon put this market jiepbpardy.

A serious crisis of overproduction in the 1550tested the need for new
outlets and the most hopeful prospect then seenrgelthat of establishing trade
with the Far East: both China and Japan, it wilhbted, have cold climates. The
voyages of 1554 (Willoughly and Chancellor), 15#5opisher), 1578-83
(Drake), 1585 (Davis), 1596 (Wood), and, finallye founding of the East India
Company in 1600, all these were inspired, direotlyndirectly, by England's
pressing need to sell its own textiles in the FastESansom admits this when he
writes that “the history of English commercial eptése in the Far East shows a
continuous but abortive effort to find a “vent' Emglish woollens”.[7]

Of course, there was another objective too, whiak t@ compete with the
Portuguese and the Dutch for the pepper and spfdb®e Malay Archipelago,
but the principal aim remained the sellingEriglishtextiles in Asia. History
books perhaps generally ignore this, because Weprdo be so total and
embarrassing a failure.

The Company's attempts to establish trade with@higre unsuccessful. So
it next tried to dispose its English woollen clath the spice-islanders. Here it
discovered that the only commodity acceptable \maan textiles and this
prompted it to seek a market for its woollen goodéndia, with the idea of
buying in return the Indian cottons and silks wdrlbg the spice-islands. With
this end in view, English ships reached Surat (atjdndia) in 1608. Here,

again, the Englishmen tasted failure. And threersydater, the Company's
factors wrote to the London Directors:

Concerning cloth, which is the main staple commodit our land . . . it is so little
regarded by the people of this country that theyiubut seldom. [8]

A decade later, the Company had finally abandoragzk hof a big Asian
market for English broadcloth. Yet, some other cadity had to be bartered if
the Company wished to get its hands on the spicgépapper of Malay. Other
alternatives were tried, including consignments tdoking-glasses,
sword-blades, oil-paintings, drinking glasses, ksiiger, coral, and lead. To
stimulate the demand for English lead in Indiawés decided to send out
“plumbers to teach them the use of pumps for t@idens and spouts on their
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houses”.

This was followed by a scheme to persuade Jahé&hgiMoghul Emperor)
to pay for the erection of waterworks for the syppl Agra, knowing that it
would require plenty of lead piping. There is amothtory of how the London
Directors, hearing that Indians “are very supecstf and wash their hands
whensoever they goe to their worship”, immediatelyered the despatch of a
consignment of washbasins for trial sale. But tawail. In the end, the factors
were forced to conclude that “no commodity brought is staple enough to
provide (in return) cargo for one ship”.

Earlier, the Portuguese had faced a similarly digle@ing situation. The
presents offered by da Gama to the King of Caliogtuded some striped cloth,
hats, strings of coral beads, wash-basins, andjasg and honey. As Sansom
observes, these were curious gifts to bring tactassical land of treasure, and
the King's officers readily found them laughable fact, when he received da
Gama, the King had in his hand a golden spittoahlgrhim a golden basin for
his betel. He was wearing a crown set with pearsl, golden anklets set with
rubies. [9]

Panikkar continues, with some more amusing evidence

The story of the Amsterdam Company which exporeefliam a collection of thousands
of engravings, of madonnas and biblical scenesntprecording the stories of Livy
and, finally, prints with a more general human abpa collection of nudes and less
decent illustrations” is not by any means strangenique. Richard Cocke's letter from
Japan complaining of the lack of interest in Biillipaintings may also be quoted

here. “They esteem a painted sheet of paper withrse, ship or a bird more than they do
such a rich picture. Neither will any give six perfor that fair picture of the conversion
of St. Paul.”[10]

To return to the Company, it was compelled to @tk on the export of
bullion (in the form of gold and silver) for the nghase of goods in India. This
raised a storm in England from people who fearad e country was being
drained of its wealth. The Directors were abledanter this by the re-export of
Indian goods to the European Continent and the ritevhus recovering the
return of the original wealth, plus a trade prdfater, they were able to pay for
Chinese goods with Indian opium.

The self-sufficient economies of Asian countriefole the arrival of the
Europeans had in fact stimulated between themselemirishing trade in the
form of semi-luxury and luxury goods. C.G.F. Simhkims amply documented and
detailed the various trade routes that had long lestablished between Japan,
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Korea, China, East Turkestan, Tibet, north andtsdndia, Ceylon, Thailand,

Laos, Cambodia, Vietham, Sumatra, Afghanistan, lfama, Malaya, Burma, the
Philippines, and Taiwan. And the history of Eurapeapansion in Asian waters
in nothing more than the usurpation of this tradegugh means more foul than
fair.

Merely the example of Malacca in the fifteenth centis sufficient to give
some idea of the extensive nature of the “tradifitiade” of Asia as a whole. Four
groups of harbour mastefshahbandarsyvere responsible for the four different
points of trade: one looked after ships from Janhthe other parts of Indonesia; a
second met ships from China, Champa, Burma, antdaftiaa third, ships from
Bengal, Malabar, and North Sumatra; and a fourth¢ipally ships from Gujerat.
Such was the diverse nature of merchants thatrgdtitieere that a special Malay
lingua francasoon evolved to meet the confusion of eighty diffitlanguages or
dialects.

The trade between Malacca and Gujerat was deschipeibme Pires, a
Portuguese official who visited the former tradicgntre between 1512 and
1515. He wrote:

Four ships come every year from Gujerat to Mala@te merchandise of each ship is
worth fifteen, twenty or thirty thousand cruzadasthing less than fifteen thousand.
And from the city of Cambay one ship comes evemarythis is worth seventy or eighty
thousand cruzados, without any doubt. The mercikanitiey bring is cloth of thirty

kinds, which are of value in these parts; they &lsng pachak, which is a root like

rampion, and catechu, which looks like earth; theng rosewater and opium; from
Cambay and Aden they bring seeds, grains, tapgstn@ much incense; they bring forty
kinds of merchandise . . . [11]

The fact is the Portuguese were able to build sea-borne empire largely
from this tradewithin Asia. Sansom has observed that it was the prafitseel
by the Portuguese as carriers and brokers thahisad{ for example, their
commerce with China, rather than the sale of the Eeiropean products for
which they could find a market. [12] John Harris@s summed up the matter as
follows:

The Portuguese used their naval power to draw Askipping to their ports and
customs-houses - and to plunder those who did iretejther submission or a timely
bribe. Officials and settlers themselves engagéaheaor in partnership with Asian
merchants in the various trade systems of the $ndikis “country trade” was far greater
than that with Europe. One complex system interghdrthe goods of East Africa, the
Red Sea and Persian Gulf and India; this was litlgebhdian cottons and opium to the
nutmegs and cloves, tin, copper and gold, porcelaid silks assembled at Malacca,
which drew in turn about the trade between Siamn&hlapan and the Spice Islands.
The Portuguese helped to link all these togethmt iathe process earned the means to
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defend Malacca or to embellish golden Goa. [13]

The strength of this largely autonomous (in retatio Europe) Asian trade
was bound to have its consequences on the econohttesope once these were
plugged into the current. “One is apt to think afr@ean intrusion,” wrote
Sansom, “as producing disturbances in Asiaticdiie to forget that from their
adventures European countries experienced effedtwhwwere not all
beneficial.”

The import of Indian textiles into England threatgmo upset the woollen trade
there. As early as 1695, in fact, Parliament wgedito prohibit the use of Indian
fabrics, as the visible depression and unemploymehe English woollen trade was
no longer possible to ignore. The demonstratiorsedaby the woollen and silk
weavers alarmed the government, and in 1700 thibogvéd the bill prohibiting the
home consumption of silks or printed calicoe\siatic origin. To quote Sansom
again:

The Asiatic trade not only changed our mode of dreg$ iatroduced new aesthetic
principles, but also altered in the long run thestitution of English commerce and even
the trend of English economic thought. It was tlomtmoversy over calicoes that
presented in an acute form to people and Parliathenthoice between protection and
free trade and ultimately - after a protectionibbge - led to the adoption of those
doctrines of free enterprise andissez-fairewhich dominated English theory and
practice for many generations.[14]

Also of equal significance was the nature of theoaimter of Europe, China,
and India on the level of their cultural systemaniRkar has a comprehensive
chapter on the attempts to Christianize the Eadttlaeir ultimate failure: the
Jesuit influence in China has been vastly exaggéiatthe past. The fact is the
Chinese authorities never did fail to keep the il@sund their mission under
control. Further, the scientific contributions bétpriests, when placed in proper
perspective, are truly ambiguous.

We must remember that the work of the astrologidalreau
(euphemistically termed “astronomical” by the Jeguiand to which Jesuit
Adam Schall von Bell was appointed, was not siriseaking a scientific one.
Its principal business included the preparatioarobfficial calendar, containing
auspicious dates for almost every event of domestiational importance. This
compromiseo which Ricci and Schall were forced was notibgdellow Jesuits
who reacted to it in the strongest terms. As Pamikias noted, Schall was being
plainly dishonest and unscrupulous when he didhasitate to interpret the sun's
spots on one occasion as representing the hosfileeinces of the Buddhist
priests near the Emperor. Writes the Asian histori&chall and his friends
were supposed to be promoting the truth of thdigica by this kind of deceit.”
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The favourite strategy of the Jesuits, from Riamivards, had involved a
continual critiqgue of Buddhism in order to raiserniselves in the eyes of the
Confucian literati. The permanent patronizing atté of the Chinese to the
entire Christian mission is obvious. Later, duragarticularly weak Chinese
phase, the re-entry of the Church hand-in-hand imigherialism (the Bible in
one hand and opium in the other) would preparevinefor the massacres of the
Boxer uprising.

Today, the West has replaced Christianity as theideology inextricably
connected with imperialism. Ultimately, it mightueato suffer the same pattern
of events that Christianity had to face in India &hina. The re-establishment
of Asian trade, the renewal of Asian cultural syse the re-assumption of
political autonomy by Southern nations for the daigation of their own
technological futures might conceivably lead to atuagion that

existed before the European impact and which we haiefly outlined above.
The relativization of the Western paradigm is mavitable. But it is desirable
and necessary in the light of the attempts by #it@ns of Asia, Africa, and
Latin America to emancipate themselves. The evéntuezess of these attempts
would make the relativization inevitable.

INDUSTRIALIZATION AND DE-INDUSTRIALIZATION

After 1500, civilizations as a rule do not risd],fand decline in isolation, but
interconnected with others, begin to follow the miments of 4 see-saw. For 300
years after that date, Europe seems to have betheatefensive. For the past
175 years to the present day, Asia has seenlii limw. It is instructive to follow
this 175year-old history of colonialism and indegemce.

Not that we are still quite clear about what hagukim those years: there
have been so many revisions. Simply put, we jushatoquite understand the
economic history of the period, particularly inatébn to China and India: there
are too many loose ends. Central to the entireudgson is the claim of the
colonial nations that the industrialization of tNerthern nations presupposed
and perpetuated the de-industrialization of thewtBern counterparts. Let me
begin with India and present the de-industrialzatase.

The Moghul Empire declined in the first half of thighteenth century: more
precisely, effective central control over the Erafsiterritories was loosened and
lost after the death of Bahadur Shah | in 1712. él@x, an all-important point
needs immediate stressing here: the absence eékpalitical domination did
not discourage, neither did it disintegrate mateudture, a phenomenon not at
all unique in Indian history.[16]
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That the decline of central Moghul power did noeamenuch to the economy
is evident from a quick look at the trade figurésh®e economyafter Moghul
decline. In 1708, Britain imported goods from Indiarth £493,257, and exported
in return goods worth £168,357. By 1730, while itheorts to England rose to
£1,059,759, the exports fell to £135,484. In 1{dfhorts into Britain were still
£1,098,712 and the exports had declined furthE27224. The balance was paid
by Britain in bullion; in fact, between 1710 andtb7 India received £ 17,047,173
in bullion. [17]

By 1757, the East India Company, with the suppbd powerful clan of

Hindu merchant capitalists, had gained a footholtheé politics of Bengal. The
Hindu merchants were keen to associate with foeggrsince they controlled
the trade and could thus reap huge profits - atsitn not much changed today
when Indian capitalists welcome multinationals. Thast India Company
received the right to the revenue of a districeé tiventy-four pargannahs. By
1764, the Moghul Emperor was forced to extend #wemue rights of the
Company to other territories in Bengal, Bihar, &viksa.

The Company's early administration in Bengal isgoadid to be repeated
here in detail: it used its monopoly position t@se taxes of numerous kinds
on different products including salt, betel-nutbdoco. [18] The effects of
Company rule on the textile industry are betterimo

The Indian textile industry declineldefore the industrial revolution in
Britain. The displacement of the Muslim aristocratyultaneously displaced
domestic demand. A famine in 1770 may have redtileegdopulation of Bengal
by a third. Equally deleterious was the conducthef Company towards the
weaver. Total political power allowed its men tsere that the entire produce
of the area was sold to them. As a document offirtie noted:

They trade . . . in all kinds of grain, linen andatever other commodities are provided
in the country. In order to purchase these artithey force their money on the ryots and
having by these oppressive methods bought the gabdslow rate, they oblige the

inhabitants and the shopkeepers to take them igthaphice, exceeding what is paid in

the marketsThere is now scarce anything left in the coufti§j

After the Company took over the administration ehBal, the once-favourable
balance of trade was reversed. Already in 1773part made to Parliament
calculated revenue collections to be £13,066,761h® six years of possession:
expenditure amounted to £9,027,609, and the balante the Company
£4,037,152. The Company, in fact, now had a revearmus larger than the Indian
surplus on the commodity trade with Britain. Then@any surplus was used to
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purchase Indian products for export into Britaimug did the colonial “drain”
begin.[20]
Maddison notes the intricacies involved in repéti@athe balance:

In order to effect the transfer of these additioreources, some Indian bullion and
diamonds were shipped to the U.K. and Bengal silves exported to China to finance

British purchases of Chinese tea. In addition, Camypservants sold their rupee profits
to foreign trading companies against European bilesxchange, which supplanted other
countries exports of bullion to India Bengal haduaplus on trade with other parts of
India and these revenues were used by the Easi [Ddinpany to finance military
campaigns in Madras and Bombay. Bengal revenuespeaofits were also used to
finance the local costs of a larger contingent ompany servants and private traders.
The annual net real transfer of resources to tie Bmounted to about £1.8 million a
year in the 1780s. This was also the size of ladigports.[21]

Indian cotton manufactures continued to be impoiéal Britain. In fact,
they reached their peak in 1798, and even in 1B&¥,still amounted to a value
of £2 million. The industrial revolution in Britaimad already revolutionized the
making of textiles; between 1779 and 1812, in fdwt, cost of making cotton
yarn dropped nine-tenths. Why, then, did Indiandgostill hold their demand?

Because even thirty years after the industrial legian transformed textile
production, Indian textiles still remainedheaperthan machine-made goods:
this can probably be explained by the fact thattbaving processes in England
had not yet been extensively mechanized. Aboutdlagive cheapness of Indian
goods, the historian H.H. Wilson has this to say:

It was stated in evidence (in 1813) that the cadiioeh silk goods of India up to the period
could be sold for a profit in the British markeggtrice from 50 to 60 per cdotverthan
those fabricated in England. It consequently becaewessary to protect the latter by
duties of 70 and 80 per cent on their value, opdsitive prohibition. Had this not been
the case, had not such prohibitory duties and dscegisted, the mills of Paisley and
Manchester would have been stopped in their owsetcould scarcely have been again
set in motion even by the power of steam ... theifm manufacturer employed the arm
of political injustice to keep down and ultimatedfyangle a competitor with whom he
could not have contended on equal terms. [22]

Confirmation about this comes from another indepanhdsource, the
German economist, Friedrich List, who wrote thdolwing in 1844, in his
volumeThe National System of Political Economy:

Had they sanctioned the free importation of Indiatton and silk goods into England,
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the English cotton and silk manufactories mushexfessary, soon come to a standstill.
India had not only the advantage of cheaper latzmar raw material, but also the

experience, the skill, and the practice of centurieghe effect of these advantages could
not fail to tell under a system of free competitian [23]

The high tariffs were exclusively raised to makdiam textile goods more
expensive than the products of the machine. Wils@s referring to the
following passage that constituted the evidencdaobin Ranking, a merchant,
examined by the Commons Committee in 1813.

Can you state what is the ad valorem duty on (Imdiece goods sold at the East India
House?

The duty on the class called calicoes is £3.6se8dcpnt upon importation, and if
they are used for home consumption, there is &duduty of £68,6s,8d per cent.

In this session of Parliament there has bean a dwtyw of 20 per cent on the
consolidated duties, which will make the duties oalicoes... used for home
consumption, £78.6s.8d per cent, upon the mustin©iéme consumption, f31.6s.8d.
per cent.[24]

It is important to stress that this tariff systerasaprimarily intended to
protect Britain's infant factory system even in first two decades of the
nineteenthcentury. | have already indicated that the weakioéshe English
industry probably lay in the fact that the weavindustry had not yet been
extensively mechanized Though the power-loom wasnted by Cartwright in
1787, its adoption, as David Landes writes, “wamsvsturing the first two
decades of the century”. The glut of machine-predugarn made the situation
in fact “a golden age of the hand-weaver, whoseagsgulented prosperity was a
shock to all, scandal to some."[25]

In sum, machine-produced yarn might have beenywak#ap,[26] but the
cloth made from it, ,hand-woven, still proved maepensive than Indian
hand-woven textiles in Britain: it therefore becangeessary at this stage for
political power to intervene and support the maehislso at this time a new
circumstance on the Continent reinforced the neyuesece of events.

What had happened with the woollen trade earlier hegan to affect the
newly mechanized English textile industry in cottdrhe Napoleanic wars
excluded British manufactures from the Continenpairts and English
merchants and manufacturers began to feel the foeddesh areas to “vent”
their cotton goods. Up to 1813, the East India Camyphad been allowed the
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monopoly of trade with India, and this trade wasarily devoted to the export
of Indian manufactures. In 1813, however, the Hmiggommons held hearings
on the Company's right, which resulted eventuallythe abrogation of the
monopoly: the trade now passed into the handsiaditermerchants financed by
East India Agency Houses. The stage was set folatiye-scale dumping of
English goods on the Indian market.

The first to be affected by the rise in the impoftEnglish cotton goods into
India were Indian female spinners. In 1828, forrepke, cotton yarn and twist
imported into India through Calcutta already ta&dllL.2 millib Ibs; this volume
was 'further increased to 3.2 million Ibs in 183l & 17.5 million Ibs in 1847.
That there was very little chance of competing witiichine imported yarn is
indicated by the following computations of 1840:

Prices of 1 Y2 hanks:

English Indian
Count of yarn Rs. As. gds. Rs. As. gds.
200 0 3 00 0 13 00
190 0 2 15 0 10 00
180 0 2 15 0 6 0o
170 0 2 10 0 5 10
160 0 2 10 0 4 00
150 0 2 10 0 3 10

(Source: A Pears@he Cotton Industry dhdia 1930.)

In Britain, on the other hand, the power-loom wa@b used on a wider
scale after 1815. David Landes notes that there akeady 2,400 of them in
1813, and that the number had risen to 14,150 89,18 55,000 in 1829, to
100,000 in 1833, and by mid-century had crossecd0®®0 In 1814, the quantity
of cotton goods exported to India from Britain Hmekn a mere 818, 208 yards;
in 1835, the figure had risen to 51,777,277 yd2i8,

Duties on Indian goods imported into Britain werealfly repealed in 1846,
when Britain legally accepted thagissez-fairddeology. By then, of course, the
British factory system's foundations had been firrokmented. There still
remained the problem of silk: fine silks could mat woven by power. Yet a

great deal of raw silk had been continuously imgaihto Britain in the 1820s,

136



where it was worked and later exported to Europeemkets. The French
introduced a new element into the picture.

Till the thirties, British silk goods had done wall France, where Indian
goods were officially prohibited. Once the prohdnit was removed, the entire
British trade collapsed in favour of Indian silkthe export of raw silk from
India began to decline: in 1829, India had expoditkl worth £920,000. By
1831, this raw silk export had fallen to £540,08@re raw silk was being used
in India for manufactures for export. In 1832, Biitsilk exports to France had
been valued in the region of £50,00 and India&28t000. By 1839, the British
contribution had shrunk to £5,500 and India's stat£il68,500.

The duty on Indian finished silk goods into Britawas fixed at 20 per cent,
while British finished silk goods to India paid aminal duty of about 3 1 per
cent. A proposal to equalize the duties was rejebtea Select Committee, to
protect British labourers. The following discusshmtween Mr. Brocklehurst, a
representative of British industry and Mr. Copaijlk weaver in Britain, is not
only significant, but has contemporary connotatidos:

Mr. Brocklehurst:What would be the effect upon this branch of yoade if the
present duty on East Indian silk goods were redfroed 20 to 3 ¥ per cent?

Mr. Cope:In my opinion, it would have the effect of destmyithis branch of trade;
and if so it would rob of their employment, and sequently of the means of living
honestly by their labour, all those parties whidiave named, and would make them
destitute and reckless, and cause them to becdiadan to the rest of society, whose
burdens are already too heavy. It would throw duérmaployment a large amount of
capital and would give into the hands of foreigrtbes employment by which we ought
to be supported.

Mr. Elliott: Do youthink that a labourer in this country who is aldeobtain better
food. . . has a right to say we will keep the lateoin the East Indies in that position in
which he shall be able to get nothing for his foad rice?

Mr. Cope:| certainly pity the East Indian labourer, but at Haene time | have a
greater feeling for my own family than for the Ebstian labourer's family; | think it is
wrong to sacrifice the comforts of my family foretlsake of the East Indian labourer
because his n happens to be worse than mine;taimk it is not good legislation to take
away our labour and to give it to the East Indiaoduse his condition is worse than ours.
(28]

There is a clear pattern in the attempts by Britirenufacturers to convert
India after 1813 into a. complementary satellitereeny providing raw
materials and food for Britain and an ever widemmarket for its manufactures.
All this could be accomplished through the meansadgfractical economic
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imperialism, in which the arts of political maniptibn gave aid to the craft of
enterprise and British technology and in which dioeninion employed by the
superpower came to be associated with wilful afietéfre subordination.

Contrary to the views of Lenin and Hobson, impérmal was not a
late-nineteenth century phenomenon that rose \mg¢hdecline of free trade
beliefs. It was required earlier to support thes remd strengthening of the
machine. Twenty years after the enshrining of tiee frade legacy, Richard
Cobden, one of the chief pillars of the Manchest#ool suggested that the
principles of Adam Smith did not govern relatioretvieen Great Britain acid
India.[29] A year before that, in 1862, Thomas Bszlthe President of the
Manchester Chamber of Commerce, had already detlidéthe “great interest
of India was to be agricultural rather than manufacg and mechanical”.

The free traders with thelaissez-faireattitudes were irked beyond reason
by those nominal duties the Indian colonial govezntmlevied on English
imports into India. As Harnetty notes:

The full development of India as a source of adtriral raw materials (and this meant,
of course, cotton) was inhibited by the Indian eottluties which, by protecting native
manufactures, caused the consumption in India rgela@uantities of raw cotton that
otherwise, i.e., under “free competition”, woulddgorted to Great Britain. It followed
that the duties must be abolished, thereby enhgrtti@ supply of cotton for British
industry and enlarging the market in India for Btit manufacturing goods. Such a
policy could be justified on theoretical groundstbg doctrine of free trade.

But to encourage India as a producer of raw mégerguired more than economic
freedom. It also involved a contradictory policygafvernmental paternalism. Lancashire
demanded that the Government of India inspire #veldpment of private enterprise in the
Indian empire by financing some of this developméntline with this demand, the
authorities in India guaranteed railway construcaod undertook numerous public works.
They also undertook the experimental cultivationaifon and, in this connection, made the
first attempt at state interference in India in fieéds of production, marketing and trade.
[30]

In 1860, the East India and China Association widgsotesting that a new
increase in the cotton duties in India (necesdltdig a deficit in the Indian
budget) would give a “false and impolitic stimutasyarn spun in India, thereby
serving to keep alive the ultimately 'unsuccessfuhtest of manual power
against steam machinery”. Another petition from kh@nchester Chamber of
Commerce in 1860 could continue to claim that aew tariff on British imports
into India would harm not only the manufacturergzoéat Britain but also the
population of India “by diverting their industryoim agricultural pursuits into
much less productive channels under the stimulusa dialse system of
protection”.
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In the same year, the Board of Trade was suppottiagcase of English
bleachers against the new tariff and noted thatpfviding for a temporary
emergency, a permanent injury be not inflicted nrimaportant branch of the
manufactures of these countries”. Sir Charles Tyawe Finance Minister in
India in the 1860s, was anxious to see the disappea of the Indian weaver as
a class, a development he thought best for bottaiBrand India: India would
benefit because the weaver, faced with competitimm machine-made goods,
would be forced to give up his craft and turn td@gture; the increased labour
supply would then raise output and England woultefiesince makers of cloth
would be converted into consumers of 'Lancashimg$31]

It comes as no surprise-to learn that when theogatiuties were totally
abolished in 1882, the Viceroy of India at the tirberd Ripon, was privately
willing to admit that it was political pressurehat than fiscal arguments which
had led to their general repeal, and. that Indélieen sacrified on the altar of
Manchester. [32]

Peter Harnetty's excellent study, which we haved Use some of the
information discussed above, is valuable in thaeis out, with documented
evidence, the almost yearly pressures and influexeecised by Lancashire
interests on the Indian economy. This one sidddente did not often go totally
unchallenged: there were British men in India wiedt albeit unsuccessfully,
to fight against the stream. Such a charactergisonality was J.P. Grant,
brave to make out his dissent:

We think it our duty to submit our earnest protegainst the principle that the taxation
of India is to be regulated under pressure from gyl classes in England, whose
private interest may not be the interest of Indiad with regard to the principle
established in England and for England, and witremgertaining by communication
with the responsible Government in India the pobicyinancial bearing of the measure
or the views and sentiments of our Indian subj¢88j.

Harnetty also demonstrates conclusively that thigation works, road
building, railway construction, and improvement infand waterways were
undertaken at the instigation of Lancashire cotioterests, to ensure a
dependable secondary source of cotton, espeaathei first half of the sixties
when the American Civil War disrupted nearly allpplies. The colonial
government of India fell in with the schemes beeatisealized that any fall in
the manufacturing capacity of Britain due to la¢kaw cotton supplies would
have been calamitous. Thus, the Governor of Bonpistified the exorbitant
and wasteful financing of a nearly impossible feedad between Dharwar and
Karwar on the Indian west coast in 1862 in theofelhg words:
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The money value to India is very great, but itsiedb England cannot be told in money,
and every additional thousand bales which we caml@en to the sea coast before the
season closes in June 1863 may not only save a starveavers from starvation or
crime but may play an important part in ensuringagee and prosperity to the
manufacturing districts of more than one countrizimope. [34]

Likewise did a Chief Commissioner of the Centrab\nces argue that
construction of a railway would not only secure there rapid export of raw
cotton but also would lower the cost of importeditashire piece goods. This in
turn would divert, he went on to observe, laboonfrspinning and weaving to
agriculture and so lead to an extension of thesaweder cultivation.

The de-industrialization thesis, of course, is regtricted to textiles: the
privileged entry of a variety of other imports swhiron, paper, and glass soon
disestablished Indian craftsmen involved for caatum their fabrication. The
iron industry may be briefly surveyed in this coctian.

Dharampal has estimated that there might have demmd 10,000 small
furnaces in use in India in the early 1700s. By 8owever, most of these
furnaces had been knocked out of business. Veréeyamsoted the decline in
the indigenous industry in the massive imports efahgoods from Britain. [35]

DIS-ORIENTING AGRICULTURE

It could be said almost immediately, that whatewmsight have been the
condition of the average peasant or farmer in lddigng the period, there was
little done by the British colonial government tagrove it. But then, neither
should anyone expect any colonial government tpeasitively in the first place.
The colonial government in India was interestedusieely with arrangements
that would guarantee their revenues from the |aat gfter year, famine or no
famine. The absence of such concern for the impnew of Indian agriculture
did not in anyway lead to its deterioration: | haheeady given evidence earlier
that the Indian farmer was quite expert in his wand needed little advice.
British experts sent out to advise him were shremdugh to recognize this
sooner or later.

The British, for their part, took great pride irehability to collect revenues
even in the most difficult times. As an exampleeaious famine hit Bengal in
1770, decreased the population by a third, andmetla corresponding third of
the land to waste. A year later, Governor-Generalfdh Hastings could still
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write to the Court of Directors:

Notwithstanding the loss of at least one-thirdraf inhabitants of the province, and the
consequent decrease of the cultivation; the nééaans of the year 1771 exceeded
even those of 1768 .... It was naturally to be etgubthat the diminution of the revenue
should have kept an equal pace with the other cpmesees of so great a calamity. That
it did not, was owing to its being violently ke to its former standard. [36]

More important, the colonial government set aboakinmgy institutional
changes in agriculture by transforming. traditibnaéstricted property rights
into something more closely resembling the unenaret private property
characteristic of Western agricultural systems.liWil Woodruff sees in this
one of the principal ideas that signalled the aapion of the Western idea of
progress in the non-Western world. He even seemedi@t that “over most
parts of Africa, despite the intrusion of Westeations, the indigenous customs
and laws which govern the division, ownership, aseé of land and natural
resources remain” and “provide a bar to modernrprise”. [37] The trouble
with such theorizing is that it ignores the oridiparpose of these institutional
changes (besides, of course, the unsettled questiproperty rights walking
always hand-in-hand with progress): the new armargges were made because
they were found to yield, year after year, a gutesh income to the British
authorities.

Further, it was precisely this institution of profyerights that ultimately
turned out to be the principal “bar to modern gurise”. For, the consequence
of this half Westernized land policy, this changa custom to contract, was
the creation of one of the greatest curses eveetite on the structure of the
Indian rural economy: the rise of the power of theneylender. With the
emergence of clear titles, it now became possiblmartgage land. | am not
blaming anybody for this; it is only that | wish pmint out that institutions
conducive to better material welfare in one countay have totally unexpected
effects in another country, especially when theetdinds itself ruled by an alien
government.

Before the arrival of the colonizer, for centurie$act, the moneylender had
been nothing more than a servile adjunct to thavedibr, socially despised as
much for his trade as for his religion. He was fdden to wear a turban,
permitted to ride only on a donkey, and often, ak.NDarling observed, the
object of “unmentionable indignities”. It was Bslti rule that freed him from
restraint and armed him with the power of law,t#él turned as oppressive as he
had been hitherto submissive.[38]

The institution of property rights was specificaliyended for the easier
collection of the land tax: it established a dirémgal relation between the
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colonial government and the peasant or landownkis T itself led to the
beginning of inheritance and thus to the problenthef subdivision of land.
About the tax, though the amount was fairly heawythe early years, the
important point was itsigidify. Whatever the nature of the harvest, whether it
was affected by drought or rain, a specific paynmewtto be made twice a year.
As Mamdani writes:

Given the fragmentation of land, one small droughs enough to drive an average
peasant into debt. Not only that, but the tax lwablet paid in cash. To obtain money for
his crops, the peasant was obliged to sell thethdograin-dealer -who was also the
moneylender. [39]

In the Punjab, for example, with the famines of @88 and 1869, and the
heavy mortality among cattle, the rule of the modeeger was firmly
established. Moneylending became for the first iméndian history the most
profitable occupation in the area. See the figufidse 1868 Punjab census

listed 53,263 bankers and moneylenders in the pceviBy 1911, there were
193,890, that is, a ratio of 1:100

The influence ofthe moneylender on agriculture was a little lesanth
disastrous. He had no desire to own land, for petgny rights yielded little
profit. If he purchased the land, he got merelyldimel, but as a mortgage he got
the land and a hard-working, submissoxgner-tenanes well. In 1875-76, 44
per cent of the cultivated land in the Punjab,eeample, was held by farmers
who had become tenantmd by 1919, the figure had risen to over 51 pet.ce

Mamdani writes:

It should come as no surprise that under thesaurostances the peasants - and
particularly the owner-tenants who formed the migjoof the cultivators - had little
motivation for improving their agricultural methodad raising the productivity of the
land. As agricultural prices increased, the indreppower of the moneylender was
reflected in the gradual change from cash rentents in kind. If the peasant were to
improve his farming methods and increase his priddtyc the moneylender would
simply demand a larger share of the produce. [40]

H. Calvert, a Registrar @ooperative Societies in the Punjab in 1920, made
this very obvious:

These tenants generally take less care in preptméngnd for crops, plough it less often,
manure it less and use fewer implements upon it deners.They grow less valuable

crops, especially avoiding those requiring the isiglof capital in the land; they make
little or no effort at improving their fields; thekeep a lower type of cattle; they avoid
perennials and bestow no care on trees.[41]
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Observe now how such situations have been whobyinderstood and then
distorted by writers like William Woodruff:

The idea of using money to improve the economy lasagely alien to the Indian mind.
In comparison with traditional investments in prape moneylending, trade, and
jewellery, money spent in improving agriculture andustry bore a lower yield. Even
where they bore a higher yield, ignorance and gplagid to be overcome.[42]

Similar platitudes have been proposed by Angus Nsaad he is convinced
that the passivity ofillage life and the caste system had inhibitinitLi@nces on
agricultural, productivity. And David McClelland weas far as to suggest that
training courses should be introduced in rural eties to breed

an entrepreneurial class. What these theoretiaichsiot realize is that the
behaviour of these peasants was most rationalngaliscovered for themselves
that however beneficial any form of technology rbayin the abstract, in actual
fact, the benefits went to the moneylender, nahém. To outsiders, the entire
system did indeed seem irrational, that is, inirticaéhe interests of the majority
of the people in the village.

To return to the colonial government, the Britisth dot merely change the
structure of land-ownership relative to the rurabmomy, they set about
interfering directly in the kind of commodity therfmer should produce.
Nowhere is this clearer than in the productionmgtion for the Chinese market.
The East India Company began to ship the narao@anton first in 1773. After
the Chinese imperial ban in 1796, the Company detfiat it was further
involved in the trade, but private traders plyitg tindia-China route were
licensed by the Company on condition that theyycanty Company opium.

It was Warren Hastings again who first introducednanopoly on the
production and trade of the drug in India. All sast means, such as withdrawing
tenancies or manipulating tenants into debt, warad to compel Bengali peasants
to grow poppy and nothing else, not even vegetdbletheir own use. [43] The
profits (2,000 per cent) were excellent and theatliimportance of the trade to the
British economy has never been denied. In 1801exXample, Britain spent £3.6
million on Chinese tea and since China did not rigeglish goods, nine-tenths of
the tea money was paid by the British in bulliopiu®n reversed this trend.

Between 1821 and 1830, expanded production in Ifetlato a jump in
imports at Canton from 580,000 Ibs to 2,913,000 ths entire enterprise was
supported by the strange notion that it would ahlti€ianity: the German
missionary, Karl Gutzlaff, noted that the “trafficould tend ultimately to the
introduction of the gospel”. And another missiondhys time American, spoke
of opium and naval forces as the instruments o&“Divine Will".
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Back in India, even famine was no excuse: the aberpf food may have
been terrible, yet several of the poorest farmenewompelled to plough up the
fields they had sown with gram, in order to pldrrh with poppies. Contracts
were forced on peasants for stipulated supplies,aafine of Rs.300 levied on
every chest short. The demand in India was firsbaraged and consumption
spread, until the Company realized that the adudictdo opium considerably
reduced the efficiency of native labour. Accordinghe price was raised to
discourage consumption, except for medicinal puwposnd the surplus
exported to China, where the deterioration in tbadgion of native labour
would be of no loss to the Company. By 1870, halina's imports consisted
of opium and in India, next to land revenue, opwas soon the most productive
source of colonial income. The burden fell natyrat the peasant:

Great persecution is employed by the swarms offens to compel the ryot to take
advances, and to devote a portion of his land iamop... | have possessed extensive
properties in the opium-cultivating districts; dnldave seen ryots through tyranny, and
to save themselves from persecution, compelledwoapium in land belonging to me,
even in the very compound of my house, which | hgiven them for other purposes.
[44]

Activities related to agriculture also underwentaictes due to British
intervention: natural dyes, for example, were dispt by synthetic dyes (here
the influence of Germany, however, was paramoditg. imports of kerosene
oil decreased the demand for vegetable oils, thifisctang the cottage
oil-producing units. Raw jute, oil-seeds, raw cottand raw hides were now
transferred to Britain in bulk as their processamgl final manufacture became
English privileges. The export of the seeds rathan the oil itself had conse-
qguences for Indian agriculture, as tReview of Trade in Indigointed out
already in 1879.

It seems strange that the wasteful practice of exmpthe seed should continue. It
causes great pecuniary loss by waste and damdlge séed in transit from the place of
production in the inland districts of India to hkace of manufacture in France, England
and the United States. The unnecessary expenditfireight is a serious consideration

and lastly it should not be forgotten that under phesent system India literally throws
away enormous quantities of oilcake, that is, amlumable food for cattle and fertilizer

for land. It is really a national misfortune thaidla should send away all this

oil-producing material in the crude condition iredeof pressing the oil in the country.

[45]

I shall rest here with this parade: | shall leaw, dor reasons of space,
consideration of the disruptions caused in the ising@istry, of the depression in
the ship-building yards. There is also somethingeaid of interference with
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indigenous systems of medicine and education. Il gmal with salt, for it
became a symbol of oppression and, later, of riebell

Before East India Company rule, the productioradtf\was free, for trade or
private use; it was also necessary: R.J. Forbestk@sl how the nature of a
vegetarian civilization is always reflected ini®fuse use of this almost basic
commodity. The Company first imposed a tax on #ietsade; later it made salt
a monopoly and increased the price. The correspgndivenue was enormous
already in 1789, it totalled 7 million rupees. lmat year, production of it in
secret was blessed with penalties. In 1791, infosraclandestine manufacture
were awarded one-fourth of the proceeds recovémelB12, the total proceeds
had reached 112 million rupees. By 1844, the cbgtr@ducing salt was one
anna per maund, but the tax on it was two rupezarf8as). In 1883, W.S. Blunt
wrote in his diary:

The police are empowered to enter houses nighayadd, on their accusation of there
being a measure of earth salt in it, the ownehefitouse may be fined fifteen rupees, or
imprisoned for a month. If the villagers send thgittle to graze anywhere where there is
a natural salt on the ground, the owner is finedmarisoned, and the salt is thrown in
heaps and burned. The cattle are dying for want, aind the people are suffering
seriously ... In the Deccan, its pressure is maiténg, because natural salt lies on the
ground, and the people are starved of it as it wesight of plenty. In several villages
which | passed the ryots told me that they had vednced to driving their cattle by
night to the places where salt is found, that timay lick it by stealth.[46]

Blunt notes that a kind of leprosy had already Ibetuprevail along the
coast, and that the police continued to collectland all salt found in its natural
state above the ground. In 1883, the salt reveettedhsix million sterling for
the British. In 1930, the salt revenue netted Hmesauthority £25 million out of
the £800 million still being taken out of the caynt

In 1930, too, when Mahatma Gandhi wished to begiew campaign of
national civil disobedience, he began with salthalhad to do was to trek down
200 miles to the Arabian Sea, there stoop and ygick few grains of salt from
the pans, and the entire nation ignited. Lategradt jail term, as he sat for
negotiations with the Viceroy, Lord Irwin, he waarided a cup of tea: from a
small bag hidden under his shawl, he removedaf B#lt and put it into his cup:
“to remind us,” he remarked smilingly, “of the faumBoston Tea Party.”[47]

CHINA
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China, unlike India, was never a full-scale col@amd thus, never drawn into
world commerce to the same extent as India. Bui sefonialism attempted
two different phases of exploitation: one was ttierapt to find a market for
Western, particularly British goods, which failethe other, following on the
first, was the accumulation of profit through intreent, particularly in railways.
Ultimately this failed too, when in 1949, China latérally cancelled all its
debts and refused compensation for investment nvitsi borders by foreign
companies. [48]

In the first quarter of the nineteenth century, plosition of the European
nations in China was roughly what it had been ohdrbefore 1748. However,
the industrial revolution in Britain had given thaduntry, between 1815 and
1848, a pre-eminent position in the East. If chasgen appeared, it did so
mainly in 1834, as the East India Company's monoppbtrade was abrogated
by Parliament and the field left open to privatechants.

That these merchants were ready to demand “prigatk untramelled
enterprise” need not astonish us, for the opiudetisas still labouring under the
restrictions of illegality; on the other side, Emgll's industries were crying out
already: “Obtain us but a sale for our goods anaviNesupply any quantity.” If the
clash was inevitable, the excuse was shocking:nopifter the Opium War
(1840-42) and the Treaty of Nanking (1842), thespeat of the sale of British
goods to the most populous nation in the world (aatly in terms of a monopoly)
excited the British imagination to the limit: létidid the merchants realize that the
prospect was nothing more than a chimera. Chinanates colony, like India.

For, the value of British exports in China in 18%fspite of the special
privileges of the five Treaty ports, showed no @a&ge over that of 1843. In
1854, on the contrary, they were less. The Chimasfiof the period speak of
“depression”, of the “unpromising aspect of thinga'id the “wretched position
of your (China) markets”. In June 1850, Jardine &tlveson, the most powerful
firm in the China trade, reported:

Our fast monthly advices informed you of the unfanable turn our markets had taken
for imports. This we confirm and advise seriousifatotton yarn and shirtings, vessels
with further goods causing glut that for a longipémwill not be easily got over.[49]

Perturbed, a select committee of the Commons ewaridered lowering
the duty on tea in the English market so as toe®e China's import capacity.
More bizarre disappointments included that of thefeld firm which sent
large quantities of knives and forks to a peopl®wihd better reason to use
chopsticks, and that of another London firm whigsghatched a number of
pianos in the expectation of “a million Chinesei¢adwishing to acquire a
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Victorian accomplishment”. [50]

The China merchants, unable to understand why thuewred million
Chinese did not appreciate the quality of Lancasboods, began to imagine
hidden reasons for it: they now began to demarekgension beyond the treaty
ports and direct dealings with the provincial auities to the exclusion of the
central government. “Our trade with China”, the Mhaester Chamber of
Commerce declared, “will never be fully developetiluhe right to sell and
purchase is extended beyond the ports to whichreva@w restricted”.

Thus, the Second War (1858-60) and the treatieBenftsin and Peking,
which gave the Westerners twelve new Treaty pdliglomatic access to
Peking, and open navigation on the Yangtze. Thdteedowever, continued to
be bitterly disappointing: exports from China wetd over 10 million pounds,
and kgitimateimports about 3 million. The balance was met byup (42
million) and bullion. As the consular authority,calck, pointed out:

When the Treaty of Tientsin was made, the cry forarports and the opening of the
Yangtze to Hankow was equally unanimous and lobeirTdesire was granted and with
what result, let the universal bankruptcy, the lyetatal transfer of foreign trade into
native hands, and the unoccupied land at all poattest. [51]

Now the merchants were sure that they must dedl,emen with the
provincial authorities, but directly with the comsers themselves. As Panikkar
puts it:

Their openly expressed desire was that the whalatep should be enlarged into a vast
treaty port, with all authority vested in localioféls, in dealing with whom the Consuls
were to be given the right of calling tipe gunboats as a final argument. They pleaded
frankly for the establishment of a protectoratdeaist over the Yangtze Valley and
promised in that case that Lancashire would haventimited market, and that “all the
mills of Lancashire”, as Pottinger said, “could betmaking stocking stuff sufficient for
one of its provinces”.[52]

It is not that English consular officials were @otare of the real situation.
An Assistant -Magistrate at Hong Kong, who madeaaalysis of English
commercial prospects in China, pointed out to theefgn Office if it did not
seem strange that ten years after all restrictiaaisbeen removed, China yet did
not consume one-half of what Holland did:

When we opened the sea-board provinces of thistigotmBritish trade ten years ago,
the most preposterous notions were formed as tde¢heand that was to spring up for
our manufactures. Our friends in Manchester and twunterpart on the spot here...
seem to have all gone mad together upon the idea open trade with “three or four
hundred millions of human beings”.[53]
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One consul observed, after an experience of temsydhat “with the
exception of our own domestics | have never yeh se€hinaman wearing a
garment of our long cloth, who had to get his dailgad by his daily labour”.
Other officials warned that “any hope of supplagtihe sturdy household thrift
of the Chinese” was unwarranted. What these officralicated was but part of
the truth: the Chinese still had a flourishing onttndustry. In fact, in the first
guarter of the nineteenth century, raw cotton wafabthe biggest legal export
to China. In 1827, for example, the East India Canypbrought to Canton not
less than £470,000 worth of raw cotton; and prinagechants,- £700,000 worth.
As Mark Elvin writes, “Between 1785 and 1833, thiagke province of
Kwang-tung imported on average from India each geatimes, as much raw
cotton as all Britain used annually at the time Afkwright's first
water-frame.”[54]

From the period between 1867 and 1914, cotton naatwies did indeed
rise from one-fifth of total imports to more thamesthird, yet the major increase
was in yarns from India, and later, Japan. Theg®ita might have stunned the
spinning industry, but they boosted the weavindisecAt any rate, there was
also conscious opposition to cotton yarn itself.tthe last decade of the
nineteenth century, Shantung having become a Getspdnere of influence”,
cotton yarns poured in and caused severe unemptayameong local cottage
units. The peasants knew perfectly well, accordingn American missionary,
that “before foreign trade came in to disturb theiant order of things, there
was in ordinary years enough to eat and wear, aserew there is a scarcity in
every direction, with a prospect of worse to come”.

John Gittings puts this situation down as one efdhuses of the rise of secret
societies, and the Boxer Rebellion itself.”[55]

As with India, however, so with China too, the clvzys image as a source
of manufactures was gradually weakening. Betweedd ldhd 1914, China's
export receipts tripled, but the joint contributiohsilk and tea had fallen from
four-fifths to one-third of the total trade. Theinase in the export receipts was
due to the rise of what is generally known as “mankl truck” goods: beans,
bristles, eggs, feathers, hides, matting, oil-seesteawbraid, and other
miscellaneous products of low unit value: thesestitirted three-fifths of total
exports in 1904. As Simkin notes:

China had, indeed, ceased to be Asia's major sefiroanufactures and, like the rest of
Asia, was reduced to exporting foodstuffs or ravtemals, not very important ones at
that. [56]
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DE-INDUSTRIALIZATION QUESTIONED: INDIA

Thus far, the de-industrialization picture. Itseett however, has been disputed
in recent years - there is a great deal of evideghae indicates that if de-
industrialization did take place, its impact wastrieted to certain places and
regions, particularly trade centres, and sinceehagsre highly visible and
accessible, any distress affecting them was easityrdable.[57]

Critics also point out that foreign trade formedigmificant aspects of the
economies of India and China. They also indicaaédltloser study of areas like
Guijerat, for example, may show totally. differeasults, too much attention
having been given in the past to the events in Bej3§]

| prefer, however, to examine the issue a weeitbirdntly: how did Indians
and Chinese in general react to the British impd&dy?impression is, they
reacted quite well, and with a great deal of bussngcumen. In other words,
they adapted to new pressures as readily and asiougly as normal human
beings do[59] And where the British had no impact at all, theidamdeconomy
continued to busy itself with the activities it haldvays busied itself with: after
all, India's geographical size should not be ursterated. Sheer distance and
inaccessibility, lack of communications probablyay#d a great role in
restricting and limiting British influence to cerriaegions.

As a matter of fact, the early phase of Europeapamesion and

participation in Asian trade did raise the produtyiof the Indian economy.
The entry of the Dutch, British, French, Danishd aBwedish merchants
expanded Asian and European markets. In an aditlEuropean commercial
activity and the organization of India's commeres andustrial production
between 1500 and 1750, Professor T. Raychaudhuvedrat the following

conclusions:

To sum up, the impact of European commerce witlalod a competitive basis was in
many ways beneficient. New markets were openednfitian exports and the existing
ones further deepened. For the limited areas simptiie staples of exports, this meant
an increase in production and probably also in petidity, partly through the extension
of the putting-out system as well as the local@atif industries. Thus, in certain parts of
the country at least, the possibility of furthegrsficant changes in the volume,
techniqgue and organization of production had bepaned. But the initiative in
innovation remained throughout in the hands of aertforeign companies of
monopolistic merchant capital whose interest inrganizing production was
necessarily limited .... Certain new techniquesdyeing and silkwinding were
introduced by European experts working for the canigs. In short, within the limits
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already defined, new elements of efficiency weiteoniuced in production, probably
resulting in an increased productivity.[60]

When exports of cotton goods began to arrive avwbfthe Indian markets,
the Indian weaver seems to have grasped quitelgdbernew opportunity of
buying cheaper yarn. Henry Gouger, an Englishmao hdd set up a factory
near Calcutta, with a hundred looms powered bynstediscontinued the
working of the looms, and switched the steam-paweéhe making of yarn: he
found the latter more profitable. He himself thusduced, on his own
testimony, about 700,000 Ibs of yarn for the Indizarket.

However, machine-produced, yarn still did not méentotal destruction of
handspun yarn. In 1930, Arno Pearse, a Manchester made a study-tour in
India to observe its cotton industry. “It is estted” he wrote,

that there are in India intermittently at work 5300000 spinning wheels (charkas) which
yield 48 Ibs of yarn per spindle per year, and &i@000,000 handlooms.[61]

In 1927, cloth woven by handlooms continued to §upp per cent of total
cloth consumption in the country. Wherever possiltlee craftsman used

machine-made yarn. Note the following figures,imadiitg the use by handlooms
of machine-spun yarn:

1925-26 283 million Ibs

1926-27 324 million Ibs

1927-28 323 million Ibs

In 1926, for example, cloth woven on handloomdlexddl, 160 million yards,
that produced by mills 1,581 million yards, and fhaorted from England 1,405
million yards. Up to the 1940s, handlooms still thamed to produce a third of
total output. The total number of handlooms in ¢bantry in 1950-51 seem to
have been in the region of 3,125,000. Morris D. fidaven feels it probable “that
over the century-and-a-half after 1800 the absalutaber of handloom weavers
increased substantially”, and that per capita ampsion of cloth also
increased.[62]

In the urban areas, the artisan, still requiredugpply traditional demands,
was willing to be receptive to non-traditional m&iks. In 1918, the Indian
Industrial Commission made the following observaitio

The weaver has taken to mill yarn, the dyer to Isgtit dyes, the brass and copper
smiths to sheet metal, the blacksmith to iron bile convenient sections. The tailors
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invariably employ sewing machines, and town arséake to improved tools of
European or American manufacture.[63]

In the villages, the artisans continued their tradal activities in more
isolated contexts. The blacksmith and the carpevees indispensable for repairs
to agricultural implements. The village potter wassential for a variety of
functions. The leather-worker was needed for thewufacture and repair of
leather containers and buckets, especially irateid areas. And the carpenter was
primarily responsible for the phenomenal rise fafren of transportation that grew
out of British India and will continue to be in uter decades to come: the
bullock-cart.

The design of the traditional cart was improved dmy Englishman, who
replaced the normal solid wheels with a spokediarerdhe cart as a whole was
made generally lighter, could now be drawn by alsitbullock, at the most two,
instead of the eight or nine required previously1B48, there were already 90,000
bullock-carts in the Madras Presidency itself.h@ Sholapur Collectorate, if there
were 430 carts in 1834, they had increased to 1rP0846, and to 2,643 in 1850.
The increase in the number of carts lowered tree @f hiring them. In Madras, in
1838, a cart carrying 300 Ibs charged 14 annay.dra847, a cart carried 1,000
Ibs for the price of 8 annas. It goes without sgyirat the decrease in prices made
possible a further decrease in the prices of fowt materials. The bullock-cart
industry's phenomenal rise may be taken as anainoficnot merely of a vast
employment potential that had arisen due to thiéngeof other industries, but also
of the readiness of the economy in the rural ameadapt to fresh demands.

(In 1975, there were over 13 million carts in Indidich carried over 60 per
cent of the farm produce from the fields to the kets. The total investment on
this form of transport was a stupendous 3,000 srarempared to 4,000 crores
invested in the railways and about 1,000 croreested in road transport.)

Here we rest; the Indian response to Western téayavill be taken up in
a later chapter. It is time now to turn to China.

CHINA

The political weakness of the Chinese empire tegiah to be noticeable after
1840 has often been taken to include a correspgngéakness in the Chinese
economy itself. | have already observed, howevew English interests, and
later European ones in general, were sorely disafgub by the indifferent
response of the Chinese economy to the prospecforgign imported
manufactured goods, and how this response migbébe as but a natural result
of a still strong, traditional, productive system.

| have already described some of the elementsisfsiystem in chapter
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three; my aim here is to take account of new studie the nature of this
traditional system as it continued to operatethi# advent of the Communist
government in 1949. These studies unanimously esmathe continued
strength of the traditional economy, while not dagyits decline. Perhaps, the
term “decline” is inappropriate. The economic i@ was not indeed as
healthy as it had been in the early decades diitteteenth century. But there is
no evidence to suggest that after 1940 it had besakened to such an extent
that it could not have been able to operate molesgras it had always done and
to show signs of regeneration or adaptability tanged conditions.

This is not to deny that the difficulties facedthg traditional system were
becoming increasingly serious: the progressive Kai@an of civil order and

the pressures of a mounting population needed tadeel. Yet, even this should
not be taken to mean that China would have veardtkidirection of total chaos
or collapse. The common opinion that China aneédsnomy as avholewas
hopelessly degenerating was almost certainly fornredhe light of the
perception of scholars concerning the situatioteraf920, in the treaty ports.
and the surrounding areas, where modernization rattbnal integration
according to the Western pattern had been attengptedhad failed.

There are two cases of overprojection here: fih& situation, admittedly
deteriorating in the treaty ports and points of Wasinfluence and control,
has been, without cause, projected as existingtlier entire Chinese
economy. Second, the greater difficulties facing ¢intire Chinese economy
after the 1920s which led to a state of affairsvinich the larger mass of the
Chinese people had to make do with a diminishingngum of subsistence,
have warped the perceptions of scholars and coadititem, again without
cause, that these phenomena and their attendaitsread been operating in
China since the period of the Unequal Treaties.

These scholars have also included contemporaryeGainistorians, for, like
Indian nationalist historians, they too have fouindecessary to assert in the
service of ideology, that Westerners or foreignitedipts “destroyed” Chinese
domestic industry after 1840, a view that is belgdthe actual state of the
economy and the productive system not merelyedsted as late as the 1930s,
as Albert Feuerwerker notes, but perhaps as f4948.[64]

G. William Skinner's studies (in three parts) conitgy the rural marketing
system in 1948 indicates, for example, that evehatyear not more than 10 per
cent of the traditional market networks in the rentountry had yielded to modern
or Western trading systems; in Szechuan, in feetfdund that none had so
altered.[65] As Rhoads Murphey puts it, this tiad#él network for the exchange of
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goods and services “was vigorous and flexible ehao@djust as was necessary to
changes over time and population, regional palitoaditions, local disorder, and
new commodities, but was rarely and briefly setipdsrupted”.[66]

Murphey argues, and with good reason, that thenattdo introduce a
foreign industrial system, because it was doneutindhe treaty ports, was in
large measure restricted to the treaty ports thizese

The two separate systems, traditional-rural and emoding-administrative, touched
one another very little, and their interaction wagther minimized by the spatial
concentration of the modernizing sector in the éeattered islands of the treaty ports or
the political struggles centred in Peking and Nagkin what seems, especially through
foreign eyes, to have been a catastrophically wigmating China, the vast,
predominantly rural bulk of the country, includirits “little tradition” sector of
livelihood and commerce, was only marginally aféec[67]

One of the prime reasons for the misperceived afi¢he general state of the
Chinese economy itself is probably due to thetfatvery few scholars have taken
into proper consideration the sheer bulk of Chind what that entailed. When
Britain set out on the course of the industriabhetion, its population was a mere 2
per cent of the Chinese population of the samegefihe difference in size and
population simply makes the two economies inconfipaiia any meaningful sense
of the term.

| have already mentioned in an earlier chapter s@spects of the
voluminous trade that the Chinese economy embraceglied upon: certainly,
this large network was not built in a day or evemicentury; it had evolved as
the country, already facing a hundred million ie tienth century, gradually
adapted itself to larger and ever increasing demafdam Smith, though his
information came from secondary sources, came rnegy in his appraisal of
Chinese trade to what the actual state of affairslved:

The great extent of the empire of China, the vadtitade of its inhabitants, the variety

of climate, and consequently of productions indifferent provinces, and the easy
communication by means of water carriage betweemtlater part of them, render the
home market of that country of so great extenbasetalone sufficient to support very
great manufactures, and to admit of very considersdtbdivisions of labour. The home
market of China is perhaps in extent not much iofen the market of all the different

countries of Europe put together. [68]

Not that contemporary scholars with a larger kndggeof China differ from
this observation. John Fairbank, in assessingntipeagdt of the Westernized treaty
ports, noted that “China was too big a countryt{viis) great reservoir of inland
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provinces” (many on the scale of separate Eurogiades) “to be easily stirred by a
marginal sea frontier contact with foreign ideadt, we might add, with foreign
products. Those who, like the Abbe Huc, did makerjeys through China, felt
often that the influence of foreign commerce “ispdtle felt in this vast Chinese

Empire and this immense population of traders. ffdge with foreigners might
cease suddenly and completely without causing @&mgagion in the interior
provinces.”[69]

The Chinese economy responded precisely as the Hbbenhad foretold.
The Chinese did, for example, accept imported nmechpun yarn to some
extent when they found it cheaper, as had the tndieaver, than hand-spun
yarn; they also accepted cigarettes and kerosetie pbwhich had been absent
in the traditional economy. The point, however,jslwto make, and where Huc
proved to be correct, is that even these goods gareasingly, especially after
1915, from Chinese producers, using Chinese méeria

It is here that the role of the Chinese entrepreigsignificant. The vast
traditional productive system was serviced by ana#ly large number of
successful Chinese entrepreneurs and merchantsmwie Westerners
eventually failed to displace. The Chinese merclwamirolled the domestic
trade, but when opportunities did arise to praofitie context of foreign trade, he
was able to bring that too under his influence MAgphey writes:

After about 1860, and especially after 1920 (then€$e entrepreneur) took advantage as
investor of the new opportunities for profit offérey foreign innovation in steamships,
mining, banking, and factory production in the tyg@orts! One estimate gives a total of 400
million taels of Chinese capital invested in foregnterprise in the late 1880s, by which time
the Chinese owned about 40 per cent of the stodWestern firms in shipping, cotton
spinning, and banking, and held shares in rougblges cent of all foreign firms in China.
[70]

Thus, the Westerners were continually thwarted Hig tontrol of the
traditional Chinese merchant not merely over theektic, but also the foreign
and treaty port trade. In other words, they wetenapting to invade a traditional
system which was fully able to meet and beat thérther own game of
commerce, on home grounds. There was not merelyead but no room for
foreign traders to establish a “modern” marketiypsfam along Western lines or
with the participation of “modern” merchants. Thdsting system was fully
capable of managing the country's commerce withatgide help.

More revealing is the state of Chinese technologythe question whether
it proved to be adequate in meeting the primargisténce demands of Chinese
society itself. Here we must set ourselves squarabainst Mark
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Elvin's thesis of a high-level equilibrium trapclissed in an earlier chapter, and
the principal features of which include the followiideas: that the traditional
Chinese system produced high agricultural yieldeqaate manufacture of
most essential goods (especially textiles), arciefit exchange linkage by
low-cost water transport in the areas of densespulption and
production - therefore, there was a strong resigtém technological change.

The idea of a high-level equilibriuntrap presupposes the view of
technology and technological development that lehset myself against from
the very inception of this book: the principle e€hnological change for the sake
of such change itself. Two civilizations, BritaimdaChina for example, are
studied practically in terms of a technologicalera®©ne undergoes an industrial
revolution after which its technology is assessed‘alvanced”; the other,
China, is compared then to the first, found backkeard stagnating, even after it
is admitted that the Chinese system as it exidfiisfuts function. Writes
Murphey:

But a great deal of the Chinese reluctance or lingtiess to buy foreign goods or to
adopt foreign business methods or technology wasrebn rational and not
culture-bound: traditional Chinese goods and methaere equal or superior and
especially so in cost terms. [71]

In 1886, the Commissioner of Customs at Tientsikingahis Report on
Trade observed that the “customers of the Britisimufiacturer in China are not
the bulk of the people but only those who can dfforbuy a better looking but
less useful article”. He also pointed out that #etish commodity was
significantly more expensive per unit of weight]¥2t, Rhoads Murphey goes
on to endorse the Elvin trap argument. He continues

But China's relative success economically, if omykeeping foreign competition
minimal, helped to mask crucial respects in whitting wasechnologicallybackward
by comparison with the modern West and also torésgtresistance to technological
change.”

After this very sentence, Murphey goes on to abtugive reasons why
China didnot find it necessary to accept technological change:

Although it became technologically backward by cangon with the post-eighteenth
century West, its degree of pragmatic successsaifesufficiencymade it difficult to
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change [in that caseshy change]. Western technology was resisted becaugsesinot
easily seen as advantageous, not simply becauses iforeign. [Murphey then goes on
to show that whenever technology, in fact, was seeadvantageous, it was accepted
with alacrity. The most obvious exception, the shaed eagerness with which Chinese'
merchants took advantage of steamship transpartbeaseen as a logical extension of
the traditional system, which had also been for ynaanturies evolving its own
increasing commercialization, growing long-distaricede and urban concentration
(Emphasis added). [74]

In a recent paper, Mark Elvin has found it necessarqualify his earlier
theories by observing that thexgere methods. on hand to revolutionize
hydraulic technology and that his high-level edmiilim trap argument does not
indeed explain why they were not used.[75] YefTlre Pattern of the Chinese
Past he set out to explain the disincentives to teabgichl change or
improvement precisely on the basis of the trap megu: this shift, reversal, or
plain contradiction can be guaranteed to constitaéeheavy baggage of all
those scholars who assume that China should haxdu@ed technological
change for the sake of technological change.

The proper historical question to ask is whethardghever has been a
civilization devoted to such a monotonous quesinfthe Emperor Vespasian,
who when presented with a design for a mechanicatrivance that would
easily replace the labour of many men, replied tieadid not need it for he had
his poor to feed, to the contemporary multinatioc@inpany, technology has
always been subordinated to the function of ecoopmilitical, or religious
goals: | have emphasized time and again that antdapical system must be
evaluated in terms of the context in which it opesa Western technology,
however “advanced”, was, in relation to Chinesétetogy and Chinese tasks,
not “advanced”, but irrelevant. This | have triedghow already, but a few
examples concerning the condition of the handigraftistry might deepen the
quality of our opinion.

For example, as late as the 1930s in Hopei, oneeShischolar's estimates
indicate that small-scale handloom weavers stdbaated for four-fifths of the
total production. Another study suggests that teagaround Shanghai in 1898
were still using hand-spun yarn in important qugegi Twenty-five miles from
Shanghai, near Shashih:

The raw materials were either hand-spun yarn atwree combination of machinespun
warp and hand-spun weft . . . . The cloth was sol8zechuan, Yunnan, Kweichow,
Kwangsi, Hunan, and elsewhere, either by them [th#dcal shops) directly, or through
merchants/travellers (hao-k'o) sent out from ttesas to lay in stock.[76]
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In other words, the system of production was cleadtional and
commercially successful. Even as late as 1913,-spad yarn continued to be
used on a large scale. The gradual shift in soe@sao machine-spun yarn, but
within the framework of handicraft weaving processe further evidence that if
traditional methods persisted, they also manifeatezgmarkable adaptability to
changes in cost brought about by technologicalvahons.

Feuerwerker estimates that in 1933 the output pilicaafts accounted for
67.8 per cent of the industrial share, and thabdgpof handicraft products
increased from Ch $ 104 million” in 1873 to Ch $16@ion in 1903 to Ch $444
million in 1930.

In general, on both theoretical and empirical gosuthere is reason to believe that
domestic demand for handicrafts did not declingnentwentieth century. [77]

The principal reason for the continuance of thedi@aft industry was not
the “traditionality” of Chinese cultural habits, tbthe increase in demand
brought about by population increase. This largeufation, mainly rural,
continued to use the product of handicraft indystvirich, as Feuerwerker
notes, “given low wage rates and the high pricecapital, could produce
traditional coarse goods at a lower unit of coahtmodern industry”. [78]

All this is not meant to deny that in some areashsas Kaoyang, Wuhsing,
and Ting-hsien, there was some disruption of ti@dtl handicraft industry;
there. was. And in areas like Chekiang and Wuhsiagdicraft silk reeling and
weaving might have grown and flourished betweerdX8W 1920, but then both
fell prey to technical obsolescence in the facerajon and Japanese
mechanically produced silk. Yet, as Feuerwerkeaysty puts it:

Anyone who would claim that the Hunan or Szechuaaspnt in the 1930s dressed in
Naigaiwata cottons, smoked BAT cigarettes, and WMdedi sugar has a big case to
prove. [79]

Finally, it is not worthwhile denying that the Chise would at some stage
have had to face the problem of industrializatiself. It is doubtful, however,

whether industrialization, if forced on the econofrym outside and without
Chinese political control over its development vidbbve worked towards the
benefit of the large mass of the Chinese peoplerAP49, for example, China
inherited a modern cotton textile industry whicld lgaown since 1890, and also a
traditional hand-weaving industry, which despite throwth of its modern
counterpart, had still survived. The Chinese Comstsnmmediately destroyed
the basis for the traditional industry by elimingtisurplus labour in the rural
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areas.

Thus, contrary to what happened in India, the modextile industry did
not, between 1949 and 1972, destroy or displacititvaal labour by flooding
the internal market with cheaper goods against lwttie latter would soon find
it difficult to compete: the problem in China wadv&d by eliminating the basis
of the problem itself. Labour was no longer “wasted tasks that could be
taken over by mechanized industry in a socialiatestit could be devoted to
more constructive tasks. And the reader will beanind that in a large number
of other industries, unlike in cotton, handicrafflustry continued to contribute
in rationally perceived ways to the newly vitaliza@ductive system after 1949.

CONCLUSION

I hold it to be a major historical blunder to askyna particular society did not
produce any great desire for economic growth, qgsk hold it misleading and
wrong to inquire into why a society did not make thansition from traditional
to modern science. The historical fallacy is coneitwhen the historian or
theoretician subsumes the experience of alienragdtunder a theory that he has
constructed out of the experience of his own spaigtile it was responding to
new problems.

Thus, it is often claimed that the aristocratitesliof most societies, including
those of India and China, exploited their lowessts and squandered the surplus on
wasteful consumption and luxury goods. Little thuent into productive use or
improving technology, so the theory goes. Econayrogvth therefore was bound to
suffer. Thus, we are told that the Mughal stateaggips was parasitic in the truest
sense of the term: it was more a regime of warmrtators than an agrarian
bureaucracy. How far is all this truth? Dharamza bome up with some startling
answers. [80]

Most of the controversy centres round the tax ot tleat the peasants had to
pay to the political authority. The ancient. Indigaxts like theManusmruti
placed it as one-twelfth (or less) to one-sixtthefgross produce; the practice of
the Vijayanagar Rajya is stated by British schotarsave been one-fourth; the
1820’s reporting about the Rajasthan area is afsstloird; but some of the
mid-eighteenth century accounts regarding Bengatimeits being one-fifth or
less in the early eighteenth century. The Britistedmined the land revenue
payable at some 50 to 60 per cent of the totalymedthat is, more than half.

According to the date ofactual receipts, however, for the periods
immediately preceding British rule, these werdraes not even 10 per cent of
the computed revenue for particular areas. Dharhamgaies that there was
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therefore a great disparity between what was therdical figure demanded as
revenue by the political authority and what wasialty paid to it.

The major problem, according to Dharampal, andtbathas received no
attention at all it seems, is where did all this ¢a rent go? One would assume
that it went to the concerned government and inctiee of the areas under
Mughal rule to the Mughal treasury. The availablblished data of receipts
regarding the Mughal times put the actual recaipdahangir at about 4 per cent
of the computed income and that for the reign ofafhgzeb, between 10 and 20
per cent.

The key to this problem seems to lie in the earitjsB reporting on revenue, for
Bengal pertaining to the period 1760-90; for Madfia&0-1800; and for areas in
Rajasthan, between 1820-30. The picture that séemsmerge indicates a
predetermined division of the sources of publi@riice among several groups of
recipients, the central political authority (ithe sovereign authority over the area)
being onlyone and that, too, not the most important in termshef proportion
received.

Taking 1,000 as the total gross produce from afjticeiand manufactures,
in 1750, Dharampal estimates the several allocat@follows:

1. Actual Producers 700

Il. Religious; Cultural and Educational
Institutions and individuals 100 of which,
a. Exclusively religious 40
b. Cultural 40
c. Educational 20

I1l. Economic Services and Police 75 of which,
a. Economic Services 60
b. Police 15

IV. Militia and Political Aristocracy 75 of which
a. Militia 60
b. Aristocracy 15

V. Central Authority 50

Grand Total 1,000

The proportions under 1l and 1ll were invariablyoghtions of definite
sources of revenue madethe primarylevel itself that is, within the village or
taluk, perhaps also the district. The greater nundferecipients in these
categories were individuals, though it may havenlibat the greater proportion
of these receipts were set aside for institutidkesthe larger temples, choultries,
madrassahs, mosques, dargaahs, poligars (headeeafpalice), etc. The
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tax-payer paid his tax directly to the allocatedip®ent. The number of
individuals and institutions, for example, that eetassified as religious and
charitable as late as 1788 was computed to be @bg@0 in what was then the
Rangpur Division alone.

With the arrival of the British, the situation wgsadually changed: the
actual receipts of the central political authoritycreased from nine- to
sixteen-fold of what it had been about 1750. Takimg 1830 gross produce
again as 1,000, the division of it may be considé¢eatatively as follows:

1. Actual Producers 350
Il. Religious, Cultural and Educational 15
Ill. Economic Services and Police 20
IV. Militia and Political Aristocracy 25
V. Central Authority 590
Grand Total 1,000

In such a manner was the fine and intricate reiatigp between private men
and public service undermined: but this is not miynp What | wish to disabuse
is the almost universal notion of exploiting eldad exploited peasantry, the
former ever ready to squander the fruits of theetat labour. There was and has
always been exploitation in human history. | do eatuse it, this entire book is
against it. Neither can | for that matter then eecu

historians and economists for seeing Indian anahé&3e history purely in such

naked terms, when there was much more to it thae piestacles and incentives
to economic growth, the twentieth century's ownredcow.
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CHAPTER SIX

The Renewal of Chinese and Indian Technology and
Culture

Culture has proved to be the very foundation of litberation

movement. Only societies which preserve their caltare able to
mobilize and organize themselves and fight foredpmination.

Whatever ideological or idealistic forms it takeslture is essential to
the historical process. It has the power to prepaug make fertile
those factors that ensure historical continuity.

- The late Amilcar Cabral

The period this chapter covers begins with 1856;isisue is the indigenous
Chinese and Indian attempts at technological anitureli independence

vis-a-visthe West. It would be .a truism to say, of coutat the nature of the

two nations' historical pasts determined their edléht approaches to the
acceptance and import of Western technology. Theedsion, however, that
both cultures underwent in their evaluations ofrikelves seems to be similar. It
is also instructive to study the Chinese and Inditiitudes to technology and
culture after political independence.

It is important to remember, at once, that suchmelgs of Western
technology as were imported between 1850 and 1®47imdia and 1870 and
1949 into China, were not really important as fatteeir actual contribution to
the economies of the period can be assessed. lighhef the events that took
place in industrial production after 1947/49, hoemvthey do assume
considerable importance and significance, in saahey did determine in part
the quality of the Indian and Chinese responses &hole to the question of
Western technology after independence.

The figures deny outright any crucial importancenidernized industry in
both lands in the colonial/semi-colonial period.cAaing to Feuerwerker, the
total share of Chinese and foreign-owned modermasitrg in 1933 accounted for
only 2.2. per cent of net domestic product.[1] (phey estimates a 1933 figure
of 3.4 per cent of net domestic output.[2]) Botlyufies propose little
significance, especially if we note further thatli®33 the output of factories,
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handicrafts, mining, and utilities in China congitd just about 10.5 per cent of
the net domestic product. If the population of @Ghéstimated in 1933 at 500
million is correct or credible, then theorking population in agriculture was
212.30 million, and thevorking population in nonagricultural occupations,
46.91 million. Of the latter figure, 12.13 milliomere employed in handicraft
industry, 1.33 million in factories, 0.77 million imining, and 0.04 million in

utilities. [3] Thus, not merely did industry, inciing handicraft industry, occupy
a small role in the Chinese economy, but within iéustrial sector itself

modern factory production occupied a very smalteldeuerwerker concludes:

Although twentieth-century China experienced somdustrial growth in the treaty
ports, some development of mining and railroad Spantation, the extremely small
numbers engaged in those occupations even in 19§8ests that the occupational
distribution of China's population as a whole hadrged very little from what it had
been at the end of the Ch'ing dynasty.[4]-

The Indian picture at independence is not very maifferent. In 1947,
large-scale factory production in India employessi¢han 3 million people as
compared with 12 % million in small-scale industnyd handicrafts in a total
labour force of 160 million. [5] In brief, in eithease, both China and India were
not in any sense close to being industrial powers.

The semi-colonial feature of Chinese society arel ttial subjection of
India vis-a-vis Western dominance was bound to have an equalhjfisant
impact on the elements of Western technology treeMirst felt necessary in
these economies. Take the Chinese case.

CHINA AND WESTERN TECHNOLOGY

Twenty years after the disastrous Opium Wars, Geimainds finally found

themselves ready to enter a new phase, the “Résttraf the T'ung-chih

period. The first scholar to devote his attentimthis attempt at “resuscitation”,
Feng Kuei-fen, immediately proposed that what thentry speedily needed
was a calculated scheme to adopt Western miligafyrtology:

What we then have to learn from the barbariansnly one thing, solid ships and
effective guns. When Wei Yuan discussed the couwffrtthe barbarians, he said that we
should use barbarians to attack barbarians, armd b#barians to negotiate with
barbarians .... In my opinion, if we cannot makeselves strong (tzu-ch'iang) but
merely presume on cunning and deceiiit be just enough to incur failure. Only one
sentence of Wei Yuan is correct: “Learn the strmudpniques of the barbarians in order
to control them.”

Feng went on to suggest the establishment of gatdpand an arsenal in
each trading port; the invitation of “barbarians’téach bright Chinese students
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and artisans military technology. He devalued thigdrtance of the civil service
examinations, proposing that one half of the sasathould henceforth apply
themselves to the pursuit of manufacturing weapand instruments and
imitating foreign crafts. He showed himself wellae of Japan's use of foreign
military hardware to remain strong. Most strikiriigally, is his insight about
how best the Chinese might go about the propossld tme which we shall
argue is an essential condition for any new nationdevelop its own
technological programme today:

Some suggest purchasing ships and hiring foreigiplpebut the answer is that this is
quite impossible. If we can manufacture, can repeid can use them, then they are our
weapons. If we cannot manufacture, nor repair, usa them, then they are still the
weapons of others. When these weapons are in tiistd others and are used for grain
transportation. they one day can make us starveEventally, we must consider
manufacturing, repairing, and using weapons byealues ... Only thus will we be able
to pacify the empire; only thus can we play a legdiole on the globe; and only
thus-shall we restore our original strength, andeeen ourselves from former
humiliation.[6]

Most of the documents in the earlier section ofrhaik's and Teng's
China's Response to the Wésttray this selective approach in the Chinese
desire for Western technology. For example, thefchichitect of the Ch'ing
dynasty's victory over the Taiping Rebels, Tseng#an, in his writings shows
a gradual progress from the Confucian preoccupaifonriting eight-legged
essays to a more intense interest in Western ahigpguns.

As early as 1853, he prepared a memorial aboutebd for a haval force to
improve China's defences. Histerest extended from a keenness to study
Western methods of training soldiers to getting péople to imitate and

manufacture foreign guns he had purchased. In 1858t up a small arsenal in
Kiangsi; in 1861, he moved to Anking and set uptl@oarsenal there and a
shipyard. About the theory of self-strengtheningttccupied the Chinese
intellectuals of his time, he wrote:

If we wish to find a method of self-strengthenimge must begin by considering the
reform of government service and the securing af ofability as urgent tasks, and then
regard learning to make explosive shells and stegrmsand other instruments as the
work of first importance. If only we could possedistheir superior techniques, then we
would have the means to return their favours whew aire obedient, and we would also
have the means to avenge our grievances when thedistoyal.[7]

Tseng Kuo-fan continued his work building arsenals: established the
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Kiangnan Arsenal himself and continued to urge libiding of steamships.
Equally important in this scheme of defencebuildivas Li Hung-chang, one of
the most powerful officials to emerge in the lowsangtze provinces in the
1860s: his first contribution was to take practsi@ps to secure Western arms.
Li's position of leadership in China was Yang-wuor foreign matters, which
involved not merely diplomatic relations but therdosving of Western
technology. Fairbank and Teng summarize his widgeaaof activities and
influence:

The foreign-style enterprises were begun mainlhynfditary purposes and followed one
another in a logical sequence. To suppress thdligtseand for coastal defence, there
were first, the establishment of arsenals and singsy and the building of forts and
vessels. Secondly, technicians were needed to thake weapons and so schools were
established and students and officers sent to salmgad. Since modern defence
required modern communication and transport, thestraction of telegraph lines and
the organization of a steamship line were undertakgentually, since modern defence
also required money and material resources, arctdtdile factory was established, and
coal, iron and gold mines were opened. [8]

Thus the problems of industrialization were soughtbe solved through a
progression of ideas beginning with the strategyusing the barbarians to
control the barbarians” to employing Western artasthe conviction that
Western arms must be manufactured in China, pratlg€hinese themselves,
and that Chinese must be instructed to make themnefr, it was necessary that
the Chinese take seriously a training in Westerenses in general. Both new
institutions and elements of an important infradtiee were

essential for the progressively enlarged aims.gxample, in 1872, the China
Merchants Steam Navigation Company was foundediopete with British
shipping in China: it was soon to need a Chines# sopply independent of
foreign imports. In 1878 the Kaiping coal mine, axefunner of the Kailan
Mining Administration north of Tientsin was open@dmeet this need. And the
earliest surviving railway in China was later budtconnect with the Kaiping
mine.

The emphasis on defence needs and the technolagiogllex it entailed
stands out more clearly, perhaps, if we observietiigamodernization of textile
production, an industry with less obvious strategiltie, moved more slowly in
comparison. Tso Tsung-t'ang put up a woollen millanchow, Kansu in 1878,
with the aid of the Germans, but it did not flotrefter his death in 1885. And
an 1882 planned cotton mill at Shanghai prepardd biung-chang was not set
up till 1891: the new cotton mill, the first in CGia, burned down in 1893 after
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only a year of successful operation. Li soon reoiggl it, this time on a larger
basis. At Wuchang, Chang Chih tung set up a catidhin 1891; a cement
factory was attached to the Kaiping coal mine, @acméactory and flour mill
were also opened.

Heavy industry got started even more slowly. Ch@hth-tung opened the
Ta-yeh iron mine and the Hanyang Iron Works in Huipd 890, with German
technical expertise, but these projects never deeel into the big industrial
complexes that Chang had hoped for. A list of tlsgomdevelopments during
the entire period between 1863 and 1891 betragsemvhelming interest of the
Chinese in the strengthening of the country throdefience means.[9]

INDIA

In India, on the other hand, such a preoccupatibim defence (which affected
the choice of Western technology accepted not merelChina but also in
Japan) was conspicuous by its absence. But thea Wwak already a colony of
the British, unlike China and Japan, both of whodntinued to maintain a
political identity visa-vis forces from “outside”.

Isolated attempts were made by the English to stddstrial projects in
India. Thus, the first steam engine was importedhfEngland already by 1820
through the Christian missionaries of Serampore Gadcutta, for their paper

mill.[10] | have already mentioned Henry Gouger amd steam-powered
spinning mill. Under the patronage of the Madragegoment, the Porto Novo
Iron Works were started by Mr. Heath in 1825: by0,8hese works employed
43,000 workers, but they were finally closed dowrthe government in 1861.

True to colonial policy, the British government Héite interest in a serious
industrialization programme as such, and it isesselnd unwarranted at this
stage to criticize it for any neglect in this relaRecommendations of the
Famine Enquiry Commission, 1880, to encourage immguand sponsor
technical training officially were ignored for fgryears.

Early this century, the Government of Madras ttietreak this pattern and
set up a Provincial Department of Industry. Its\dits are said to have “roused
the opposition of the local European commercial momity, who interpreted
them as a serious menace to private enterprisarandwarrantable intervention
on the part of the State in matters beyond therspbkeGovernment ...."[11]
Consequently, Lord Morley, Secretary of State fudid, disapproved of the
entire project, disbanded the Department, the ézatannery which had
provoked the largest outcry was sold, and the éxgatal handloom shops
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abandoned. Similar attempts on the part of thentalgovernment elsewhere
met the same discouraging attitudes. And yet, sfuma of industrialization
was inevitable. When it did begin, it followed atpan very different from the
one Feng Kuei-fen had envisaged for the Chinese.

Sardar K.M. Panikkar was one of the few Asian hiates courageous
enough to observe that the British entry into Indpmlitical life in 1757 had
been made possible through a group of rich andential Indian traders who
had discovered the lucrativeness of British tramfettfieir own purposes. The
eighteenth century, in fact, had seen the cong@ideof powerful Indian
banking houses which handled revenue remittances aalvances for the
Mughal Empire itself, and also the Nawab of Benta, East India Company,
other foreign companies and Indian traders, andtwaiso carried out arbitrage
between Indian currencies in different areas andifééring vintages. These
indigenous banking houses were largely pushedfduhotion by the British.

The first textile mill in India was started in 18%1 Bombay by Indian
capitalists who had made their wealth through trgdvith the British and had

acquired some knowledge of English. This mill ainel 6thers that followed it
were launched with some essential financial andagamnal help from the
British trading companies: a situation preciselg treverse of what had
happened in 1757. By 1945, indeed these indigemaydtalists and their
modernized textile mills had absolutely displaceiigh textile imports.

The rise of Indian capitalism and foreign industnt therefore, unlike in
China, hand-in-hand. The goal of the Indian caigitalas to cut into the profits
of British goods sold in India by producing thesmods in the country itself
through means of production imported directly framindustrialized Britain:
by 1877, several cotton producing areas like Naghlamedabad, and Sholapur
had their own textile mills: most of them concetdgthon the production of
coarse yarns which were sold domestically or exgbtb China and Japan.
India's textile industry preceded Japan's by twgatrs and China's by another
forty. Consequently, there was now a gradual chamtfee nature of its exports.

In the 1850s, India's exports, instead of the fieds products of industry,
consisted merely of raw materials such as jute aiyleotton, oil-seeds, and tea.
At the same time, its market remained flooded Mdtitish goods, including
luxury items such as silks and woollens, leathed d@ather products,
cabinetware and furniture clocks and watches, eavthre and porcelain, glass
and glassware, paper, pasteboard, stationery, regysisites for games, scents,
cigarettes, carts and carriages, and, later, kisyahd motor-cars.

But after 1879, as Indian capitalist productiorabished a stronger hold
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within the economy, things began to look up onadragrhus, the proportion of
manufactured exports to total exports from Indigerxom 8 per cent in 1879 to
16 per cent in 1892, and to 22 per cent in 1908 ptioportion of manufactured
imports to total imports also fell, from 65 per ten1879 to 57 per cent in 1892,
and to 53 per cent in 1907.

Two important events gave the industry a shot m énm. From 1905
onwards, the swadeshi movement, a national bogfdtitish goods in favour
of Indian ones, aided not merely Indian textilentrand other industries, but
also Indian insurance and banking. The First Wavlar reduced imports from
Britain a few years later. Indian finance reachetito control foreign managing
companies suddenly short of funds. By the 1920s, efcample; majority
ownership of the largest organized industry, jutead passed into

Indian hands. Indian firms also tightened theirdhoh the home market for
textiles and steel.

In 1914, Indian cotton mills produced only one-fbusf the millmade cloth
consumed in India; by 1935, their contribution hegn to three-fourths. By
1946, India had even begun to re-export textiles, moted earlier, to Britain
itself. The point to keep in mind is that the irdm@r conflict between the
traditional and the modernized textile industrigslike as happened in China,
remained unsolved, even though control had chahgeds.

THE RENEWAL OF CULTURE

A nation that sees its technological ability as lowelation to another is almost
certain to devalue its own image of itself. Histatly, this is evident in the
cultural histories of both China and India in tlegipd of Western dominance. If
the technological power of the Western nationsretfaheir members the easy
and gratuitous assumption of the cultural poweWafstern civilization. itself,
both India and China were forced to undergo periotisntense cultural
depression, when they began to entertain seriauistslconcerning the viability
of significant elements in their cultural traditeon

Fairbank and Teng identify in fact two main studgas concerning the
China of 1839-1923: one of these, the socio-econdrhiave already discussed.
The other, they term “psycho-ideological”, andsitprecisely this problem that
concerns us now. Fairbank and Teng attempt to phecessue in the following
terms:

[The psycho-ideological approach] is concerned 6fsall with the traditional Chinese
ideologies - the systems of values and belief wisishported and sustained the old
order. Secondly, it is concerned with the slow amahy-faceted breakdown of those
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ideologies under the corrosive influence of Wesperwer and Western ideas. Thirdly, it
seeks to analyze the absorption and adaptatidmoseétWestern ideas which interacted
with persisting elements of the old order. In shithis approach studies the ways in
which modern Chinese have sought to create newrsgsdf value and belief to replace
the no longer adequate ideology of the disinteggatiaditional order.[12]

Fairbank and Teng conclude that the experiencecafemm China must be
studied through psychology as well as economiessao@l organization. More
important, they realize that this entire problenmia very real sense the problem
of a minority: the selections in their work “repee$ the Chinese elite,

not the common people”. Or, “as the inherited togtins and habits of thought
lose validity, intellectuals experience tension amxiety, greater hopes and
fears”. Alternatively, it is equally obvious thdtet majority of the Chinese
people (and of the Indian too) did not suffer @tiong period of selfdoubt: for
them, tradition still continued to provide a sutedg for action, and traditional
technics a possibility of meeting their primary dee

That the elites of both these large nations undenaecrippling sense of
inferiority and humiliatiorvis-a-visWestern culture is so obvious that it need
not be presented in great detail. What is necesBamever, is to distinguish the
Chinese context from the others, for the Chinesdirfg of inferiority was
different from that of others.

For unlike India, China had a vigorously self-canss -cultural
nationalism, national identity, and a long traditiof an integrated state and
culture for more than two thousand years beforeatnieal of the Westerners.
The latter's point of entry, however, was restddtethe mechanism of the treaty
ports, and served in fact merely to reform and artraditional Chinese
insistence and belief of their self-sufficiency aself-satisfied identity and to
provoke a distinct response to Western models.

In contradistinction to this, colonial rule in Asigight be said to have given
rise to nationalism and a national consciousnesesitie novoMost politically
conscious Asians, lacking their own national tiaditand already beginning to
note serious inadequacies in their local traditionere ready to accept a
Western model and to see even a clear path toggeagmder British or foreign
rule.

Thus, India. like Ceylon and Japan and even Sosthfesa, experienced a
long identity crisis. In each country, to differiniggrees, indigenous attitudes,
cultural styles, techniques, patterns of thougbtioms of political and social
organization - the whole stuff' of traditional setyi - were found wanting and to
varying degrees rejected, directly or indirectly,favour of outright Western
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models or a modified hybrid.

China never had such an identity problem duringstai-colonial period:
the foreigners provided no model for progresseiadtan example of banditry
and true barbarianism. Thus, the felt dominancehefWest created a firmer
commitment of the Chinese to their own culturatlitian, and heightened the
sense of China's identity rather than destroyingevery document of the

period emphasized th€hinesesense of crisis, not the cosmopolitanism of
China. Second thoughts about Confucianism, theod&y of science and
democracy, even the abandonment of cultural meripergalues, did not
involve any abandonment of cultural membershigeaf loss of identity. No one
in China wondered, in the turmoil brought aboubtlgh the Western impact, in
the learning of English, in the rejection of bloaksthe Chinese past, who he
was, as nearly all other Asian nationals did. Ck¥asg in danger, writes Rhoads
Murphey, “but not Chineseness”.

China suffered infinitely more, but at least intplaecause it never even briefly flirted
with the idea of not being Chinese; this was pestajpsing game after 1850, but to play
any other was nevertheless unthinkable.[13]

Thus, at least up to 1949, Western technology femian ideological
function: in revealing to the Chinese their bacldvass, it cut a deep wound in
the Chinese psyche: China was “humbled”. The ingbegntre was politically,
technologically, and ideologicallyowerlessithe increasing regionalization of
Chinese politics was blamed by the nationalistshentreaty ports, and those
Chinese who “collaborated” with the foreigners lire treaty ports, especially
those who adopted foreign techniques and attitwdes understood as traitors.
Significantly, the revolution would come from Pefimever a treaty port itself:
the first political activities to come out from tHapiritually” clean centre took
the form of protests and boycotemgainst the treaty ports and all they
represented, “national humiliation”. It was thisangroup, divorced both from
the traditional order and from the treaty portsichtinherited modern China.

INDIA

The abject feeling of inferiority in India was thesult of a different set of
circumstances, brought about principally by totabjection to British rule.
Unlike the Chinese, Indians adapted at first torttles that Empire required.
The psychological and moral effects of British coests and Indian subjection
gradually spread and deepened. The disappearante evarrior element in
Indian society (the Kshatriyas) marked the disappes too of basic
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components such as courage and encouraged mordicgapeoubts among
Indians about their technical ability to do anythiabout the overthrow of
British rule.

British rule succeeded in making clear to the Indithemselves that they
lacked power, and it strengthened the imperialiopithat qualities of passivity,
weakness, and cowardice were in fact norms of indidtureand character.
The process was no doubt aided when the Britisltargrated on providing
educational and related service opportunities tbatiired the tamer skills and
temperament of the office rather than the sceptérsavord. On the other hand,
Britons were led to think that the superiority ofdlish power and culture was
an inherent rather than a historical phenomenoratWgheven more surprising,
the devaluation of Indian culture led to a contefopthe Indiarphysique.

The physical organization of the Bengali is feeblen to effeminacy. He lives in a
constant vapour bath. His pursuits are sedentasylirhbs delicate, his movements
languid. During many ages he has been trampled bpomen of bolder and more hardy
breeds .... His mind bears a singular analogyddabdy. It is weak even to helplessness
for purposes of manly resistance; but its suppkeaas tact move the children of sterner
climates to admiration not unmingled with conterigt]

This is a passage from John Strachéydia, written at the turn of this
century and a standard training assignment texheattime for Englishmen
undergoing probation in the Indian Civil Services the Rudolphs note, what is
most significant about these distinctions is thabsmnationalist Indians
half-accepted them, and no ideology legitimizingpesiority-inferiority
relations is worth its salt unless it wins at lemgrudging assent in the minds of
those dominated.

Within twenty years of the deliberate exclusiorlJoiited Province Brahmans from the
Bengal Army because of their leading role in thbetbon of 1857, the idea that

Brahmans lacked fighting qualities had become pliegaopinion. Reading recent

history back into an undifferentiated past, Indiaasne to believe that they lacked
valour and moral worth .... Why inferiority in armtechnology and organization,

circumstances related to particular historical emts that may be reversed, has led
colonial peoples to more essential conclusions atfmmselves is not entirely clear.

The fact that they frequently did come to such amions was one of the most

degrading consequences of colonialism.[15]

There were two clear responses aimed at meetiageruciating problem
and | take them up each in turn. The first is aisged with Mahatma Gandhi, of
course, and he largely solved the issue. The ydelyu, often sceptical of

Gandhi's political strategy and tactics, concedgdreand again his effect on the
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nationalist regeneration:

Much that he said we only partially accepted or stmes did not accept at all. But all
this was secondary. The essence- of his teachisgfegalessness and truth and action
allied to these .... So, suddenly as it were, thatk pall of fear was lifted from the
people's shoulders, not wholly, of course, but toamazing degree .... It was a
psychological change, almost as if an expert irtlpggnalytic method had probed deep
into the patient's past, found out the originsisfdomplexes, exposed them to his view,
and thus rid him of that burden.[16]

That description is indeed apt, for Gandhi did ertie nation's historical
subconscious, with his unique sensibility . bothtfee nightmare terrors of the
Indian psyche and for its commonplace daytime deifbts: the shape he gave
to the national movement for independence, aboVeth& technique of
satyagrahahad much more than strategic significance; it phed a path for
action that “solved” some problems of Indian salffeem arising from
acceptance of the negative judgements of Englishmen

It is easy to misunderstand the nature of thistlitforce” or satyagraha
especially if one is conditioned to accept the \Westefinition of courage as
stressing masterly aggressiveness or heroic adslbéssertion. The error in
the mis-perception of the nature of non-violence tsually been to see it as a
failure of will or a surrender to fatalism. Gandini fact, turned the moral tables
on the British definition by suggesting that aggres was the path to mastery of
those without self-control, non-violent resistanttee path of those with
self-control: it is best td turn to history at tkitmge to provide a striking example
of the difference.

In the previous chapter, we mentioned the salt mahe “Long March” in
1930, 200 miles to the Arabian Sea to collect agéinst British prohibition:
Gandhi had staked everything on this Salt Satyagrahd it would be in this
campaign that the quality and essence of his noleni methods would appear.
There were about 2,500 volunteers that finally et¢he Dharasana Salt Works
From here, our description passes over to WebbelMith British journalist,
whose account of what happened has passed intedhme of the classic:

In complete silence the Gandhi men drew up ancetiadt hundred yards from the
stockade. A picked column advanced from the crowdded the ditches, and

approached the barbed-wire stockade .... Suddérdyveord of command, scores of
native policemen rushed upon the advancing marargained blows on their heads
with their steel-shoththis (sticks). Not one of the marchers even raised amtarfend
off the blows. They went down like ninepins. Frorhese | stood | heard the sickening
whack of the clubs on unprotected skulls. The wgitrowd of marchers groaned and
sucked in their breath in sympathetic pain at evelow. Those struck down fell
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sprawling, unconscious or writhing with fracturekliés or broken shoulders.... The
survivors, without breaking ranks, silently and dedly marched on until struck down.

They marched steadily, with heads up, without theoaragement of music or
cheering or any possibility that they might escapgous injury or death. The politice
rushed out and methodically and mechanically beatdthe second column. There was
no fight, no struggle; the marchers simply walkedvard till struck down.[17]

The very absence of violence incited the policevitbousness: feeling
defenceless in all their superior equipment, adlytibould think of doing was
what seems to “come naturally” to uniformed mersimilar situations. They
bashed in the volunteers' skulls and kicked anblbsta them in the testicles.
“Hour after hour stretcher-bearers carried backiraam of inert, bleeding
bodies.”

Two months later, the Indian poet, Rabindranath of@ag wrote
triumphantly to theManchester Guardiathat Europe had now lost its moral
prestige in Asia. But he had missed the pointrdsEikson points out: praising
the Mahatma, Tagore had written that weak Asia lttcwow look down on
Europe where before she had looked up”. Gandhgsnitikson, might have
said it differently: Asia could now look Europetime eye - not more, not less,
not up to or down on. And, adds the psychoandlygtere man can and will do
that, there, sooner or later, will be mutual rectign”.[18]

Side by side with the Gandhian response was anothere tame and
compromising; in fact, it came from a new clasdrafians, many of whom
rejected Gandhian ideas and by the time of indegrecel had constituted
themselves as the new leaders, and men of colively society has its own
version of an elite, and it is instructive to spesmme time analyzing the
“algorithm” of the Indian one: it is representatif@ most of the Southern
countries. But first, a little detour.

The classicatheoryof the Indian caste system is th@nasystem, which
comprises the rather well-known categories - Brahrfiariest), Kshatriya

(warrior), Vaishya (trader, merchant), and Shudaddurer). What actually
exist in Indian society, however, are not these &buct divisions, but a number
of castes and sub-castes, and this igaiheystem: the two, theory and practice,
should not be confused.

Yet, there is a line that divides: members, fornepke, who have been
initiated with the sacred thread ceremony, arec@aborn” and belong to the
three of the higher castes. The mass of sub-ctsieform the Shudras do not
possess this privilege..

Put this way, the caste system would seem to laxk ra@strict social
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mobility. In actual practice, considerable mobiliy possible: normally, the

lowest castes adopt some of the key features ofugper castes and pass
themselves off as “twice-born”. M.N. Srinivas, ladi leading sociologist,

termed the phenomenon “Sanskritization”:

The tendency of the lower castes to imitate thadrdnas been a powerful factor in the
spread of Sanskritic ritual and customs, and inaitl@evement of a certain amount of
cultural uniformity not only throughout the castale, but over the entire length and
breadth of India.[19]

To be more specific, the lower 'castes normallypadertain of the rituals of
the higher castes, like the wearing of the sadrezhtl and at the same time try to
command the services of Brahman priests and usie Yiedals. A Munda tribal,
for example, who had established himself as a I@gal attracted Brahmans to
his court, who Sanskritized his rituals and manuifi@t a Rajput genealogy for
him, thus legitimizing his position in the highemnks of the caste scale. Such
channels of social mobility are not restrictedtdia, but whatever flexibility the
caste system did have seems to have been appal@sttiwhen the British
administration bureaucratized and set the categjorie

The social mobility afforded by the caste systenreminiscent of the
democratization of gentlemanly culture and standimgeighteenth century
England that preceded the shift from a societyetdtively closed ranks and
orders to one of relatively open classes. Daniefo®eas well as other
pamphleteers of class and manner, by providing Bhglish with popular
literary instruction in the art of becoming and rgeia gentleman, and by
celebrating that status, facilitated the expansibtie ideal to those previously
excluded from it. The only difference is such a demtization process came
from above, while caste mobility is a movement frioehow.[20]

High up in the caste hierarchy, however, a simit@vement was taking
place, as the leading sections of the twice-borrstesa underwent
“Westernization”, a process in which they begamde English and adopt the
occupations and cultural style of the West. Theyenemntinuing the process,
though, in a different framework: this time, the giish had become the
dominant caste, and just as the leading sectionsichd had once become
“Persianized” under the Moghuls, they now fountaneficial to change their
dress, language, and diet, not in order to demmiesthat they had become
modern so much as to show they were emulating uttare of the dominant
class.

Contrary to the Dutch in Indonesia, the Portugliesgoa, and the Spanish
in the Philippines, the English established thewesehs a separate rulingste
like other Indian castes, they did not inter-maoryeat with the lower (native)
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castes. Their children were shipped off to puldito®ls in England, while they
themselves kept to their clubs and bungalows irciapesuburbs known as
cantonments and civil lines. The close contact wille caste system
strengthened British snobbery: the British civirnsee, with its tradition of

generalists and Brahmanical status of the admatig& class, is practically
derived from the Indian model.

The new Indian elite was the product of Englishated opportunities, and
these opportunities were more easily exploitedtsf members successfully
embraced Western, or more particularly, Englistagdand manners. Political
power was sought to be added to traditional pgiestmmercial, and literary
power.

Every one of these new elites would be found inpibet cities of Asia: by
mid nineteenth century, it was obvious (with thet @i hindsight, of course) that
all of them had already become fundamentally Weited, and that it would be
these Westernized groups emerging in Calcutta; Benidadras, Karachi, and
Colombo who would inherit and shape South Asia'selipment after
independence.

By the end of the century, the same pattern waarappin each Southeast
Asian country (except Laos and Cambodia), wheraéve national elites were
again to be found exclusively concentrated in tilergal ports. The point is not
so much that these elites were so alienated framlaige majority of their
countrymen, but that in inheriting the power tophthe modernization of their
countries, they would simultaneously inherit thevpo to choose the kind of
technology with which they would seek to accomplibkeir purpose. And
thereby hangs a tale.

The tale concerns the kind of technology normatisaative to elites of this
sort. A concrete example of the process of acceptahkinds of technology in
an actual village situation in India will make iitg clear.

In the previous chapter, we presented a summakabimood Mamdani's
study of the village of Manupur, where we discuspédcipally the indirect
influence of the moneylending class on the statgaftultural technology. We
observed, with Mamdani, that any kind of technoltwst might prove useful to
the general, agricultural section of the populatiorthe village was not yet
acceptable as the farmer or tenant realized tleapdissible benefits of its use
would not accrue to him, the tiller, but to the raglender, who was often also a
member of the Brahman aristocracy.

It should therefore come as no great surprisethigatirst radical departures
in technology in Manupur in the first half of thientury were those that
benefited the Brahmans. Mamdani makes a carefuhdi®n:
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The innovations introduced into Manupur in the 1920d 1930s were the radio, the
handpump, the watch and the bicycle, and their oshig was confined to the three
leading brahman families. Significantly, these texbgical changes were on the side of
consumptiomot production;were external to the agricultural sector; and wigr¢heir
context, luxury items? [21] (Emphasis added.)

Changes in agricultural or productive technology revepractically
non-existent; iron gradually substituted wood inwhaeels and plough, and the
older leather-bucket system gave way to the Pemlagel. The latter change
affected only a minority of peasant farms, and#étheir owners had not had to
mortgage their land to the moneylender.

As long as the peasant producer remained subsendethe money-lender, and the
money-lender reaped the rewards of increased ptiodycthe system remained highly,
resistant to technological innovation. For techgalal change to take place on the side
of production, it was necessary that the produciagses be free from the grip of the
parasitic moneylenders. A dynamic economy was rassiple without a dynamic
dominant class.[22]

Change was possible only after an Intensive Agtical Development
Programme (IADP) in 1960 provided loans to farnfersrepaying their debts
and for making changes in agriculture, and in thec@ss undermined the
material basis of the Brahman aristocracy. The ceffen productive
technological changes was soon discernible afedr By 1970, 75 per cent of
the farmers had taken loans to purchase their tellewMechanical
chaff-cutters replaced hand-cutters for making évddr cattle.

By 1970, there was not one farmer who did not usmmical fertilizers:
manure was used merely as a supplement. In 196etrieity enabled electric
motors to run tube-wells and chaff-cutters. Theclvairoliferated among the
agricultural class, as transactions in the nearwntof Khanna were determined
there by the fact that the shops opened and clasggecific times. New seeds
were rapidly accepted. By 1970, 75 per cent offéinglies owned at least one
bicycle and 24 per cent a radio: both necessagy/fartravel to town, the other
for listening in to broadcasts from government dtamricultural matters. Most
significant, products of technology that made tst impact were those that
could be called semi-luxury or luxury items, altaling wasteful expenditure.

Electric irons in six households and coal-irons tiirty others were
necessary as the newly prosperous farmer and twaaldd not be respected in
town on transaction visits unless they emulatedathgs of the town; the clerk

175



and the school teacher were expected to wear irciates to work. The
least-adopted technological product was the cefinga luxury item, owned by
8 per cent of the households, the most prosperaunsefs, testifying to the
phenomenon of a new rural bourgeoisie in the maldggfor the Brahmans,
their material base having disappeared, their icelgy dominance was also
destroyed. As an elderly Brahman complained:

(Once) only Brahmans performed priestly functiohke Jats (rural labouring class)
couldn't even begin to move the plough until thalBnan had performed certain rurals.
Then, we were held in esteem and need. Now, Jattheg are not Hindus and don't
believe in our rituals.[23]

Let me now draw a very large conclusion, in a widlartext. Only 5 per cent
of the population of India today earns more tha@ Rfpees. The top three per
cent controls one-fourth of the country's 4, exjiteme. A third of all the money
circulated in the country remains within a reséttfcircle comprising at the
most ten per cent of the population. This influainglite is still fundamentally
Western in its tastes: it is also the only realigtiarket for consumer goods. The
non-elite, 90 per cent of the population, lacks sulystantial purchasing power.
Indian public and private industry, plus the mudtionals, are both one, in so far
as proflt remains their principal motive, in cateyito this elite; the kind of
technology invested in or transferred to Indidnisstvitally distorted in its nature
and purpose. In India, as is the case in pracfieaiery Southern country in the
world (thereare a few exceptions) one finds a major portion olistdy heavily
prejudiced in favour of the production of consurgends: luxury items and
non-essential goods, which are actually nonprodecti the context of the real
needs of their populations. In sum, these elitdzabe in exactly the same
manner as far as technology is concerned as thenas did in Manupur in the
1920s-1930s.

The dependence of tastes on the part of these elitthe West - still looked
up to - is repeated elsewhere, particularly irsghteere of ideas. Indian scientists,
technologists, even professors of philosophy aeplgeinvolved in issues that
concern their counterparts in America or Europarater to gain a place in the
“international community”. An Indian novelist carake the grade in India only
after he has published his novel first in the WiKahwledge may be power, but
in the context of the dependence relationship éxatts between the Southern
nations and the West, power itself has become lenyd: Western scholars
have, seemingly, not merely establistbd criteria for Popperian objective
knowledge, but the knowledge that they produce asenobjective than most
other efforts. Part of this book has therefore eoned itself with examining the
ethnocentrism implied in the production of a gréeal of Western “objective”
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knowledge. Jacob Bronowski was merely an excuse.

An excuse to establish the emergence of a new pheman: an
international caste system, the amplification ef thste system from its limited
moorings in India into the larger face of the worltlthe Brahmans once
prescribed “dharma” (caste duty, the freezing aupation roles) to the castes
below them, this was to their own advantage antkedimey had the superior role,
they even re-wrote the scriptures to enforce ithdfy closed their eyes to lower
groups attempting to “sanskritize” themselves, thlisbecause they again
realized that .the process itself reinforced agditaized the further acceptance
of the system's authority. What might indeed haveghfened them

would have been a situation in which the lower &mstad suddenly lost all
interest in “sanskritization”, thereby signallingejection of the worthiness of
the Brahmanic model and its authority.

In almost similar terms, the industrial world contés to prescribe to the
world's Southern nations how best they might hiegselves. Walt Rostow's
proposal was one such attempt; today, a new (ludllggspecious) proposal is
making the round: interdependence. Specious, faeumeath the strategy
remains the same, to convince the Southern natimigheir welfare is safe so
long as they remain intimately tied to the Westapitalist framework. Part of
this framework are a small minority of elites iretBouthern nations who by
“sanskritizing-westernizing” themselves have in thecess, accepted the
continuing legitimacy of the Western paradigm's d@nce. China's
breakthrough brought about a period of fear that,ves | pointed out, even
reflected in the work of American and European $aiso

GANDHI AND MAO TSE-TUNG

Mahatma Gandhi distinguished himself from the gsimdian elite by his
absolute rejection of the Western paradigm of humeawvelopment.[24] By
1947, however, he had been displaced from anyiposif effective political
influence, for, as Nehru himself admitted, “much vafiat he said we only
partially accepted or sometimes did not accepl’atNehru and his colleagues
particularly refused to entertain Gandhi's suggestiat the Congress party be
dismantled to form a rural reconstruction movement.

Gandhi's disillusionment with the leaders of thex@ess party was so total,
he went to the extreme of prophesying that the fgare would find him
leading a civil disobedience movement agathsitn.How far the new Indian
elite had distanced themselves from his thinking\islent from the following
extract from a letter of the first President ofimdRajendra Prasad, justifying his
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living in one of the most expensive mansions theldvtnas ever known:
Rastrapathi Bhavan. Prasad wrote:

People belonging to the group which had adjustalfiduring Gandhiji's time find it
difficult to understand why it should be necesdananyone to have anything in excess
of what he had during Gandhiji's time, and they duily feel that there is a

decline from the ideal if there is any change fithm austerity standard set by Gandhiji.
All that can be said about such critics is thahdtads set during a time of struggle and
accepted by the people cannot be expected to lz#yquceptable when the struggle is
over, and they are wrong in expecting such starstarte maintained at all times and in
all circumstances.[25]

For Prasad, the struggle was indeed already oweiGéandhi, it was only
beginning. The Gandhian conviction was, howevet,stiort by an assassin's
bullet, though the core of Gandhi's thought evolvatb the Sarvodaya
Movement, a basically rural reconstruction forcel dhe mention of which
brings us to the examination of a very importastiés

Political scientists have often compared MahatmadBato Mao Tse-tung:
as personalities, their role in their respectivequs of influence has, indeed,
been similar as both men succeeded in mobilizirgt waasses of men and
women in the direction of a single purpose. There differences, however,
adequate enough to place the two men into two yattferent categories.
Gandhi's rural reconstruction movement, which bended to put into operation
after 1947, outside the sphere of politics and guvent, has little to do with
Maoist principles of revolution and social chandestead, the Sarvodaya
Movement may only be realistically compared witk fRural Reconstruction
Movement symbolized in China by the Confucian hobn, Liang Shu-ming, in
the thirties.

Liang was the founder of an influential projectTabup'ing in Shantung,
which proposed local self-government (ti-fang thik¢ or rural
self-government (hsiangts'un tzu-chih), which imaglipolitical organization
below the hsien level and thus mass participatiorgavernment. [26] The
project was in keeping with the atmosphere duriveygteriod of the Nanking
regime, when reformers decried rural bankruptcy erithpse and argued and
worked for rural renewal.

Liang's movement, which took root with the foundofghe Shantung Rural
Reconstruction Institute in 1931, is to be distisged from two other Chinese
developments of the same period. It was basicallyiBan movement, different
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thus from the Kuomintang modernization programmehwhe help of a
bureaucracy, that proposed change and improvemamtthe top downwards.
The latter kind of development is characteristithef rural development official
programmes of the Indian government after 1947.

Secondly, Liang's “old” school at Tsou p'ing wasdb®distinguished from
the “new” school of the Yale-educated Jimmy Yere thtter a philanthropic
institution, funded with foreign aid and ideas. Yeorshipped Western culture,
and was convinced that the 5,000 years of Chinisseryr and culture were the
real “enemy” of the Chinese development programhe.wanted to create
modern, “scientific” rural villages, and in his meewas not very different from
many development experts from the Western worldkimgrin the Southern
nations today.

In contradistinction to both, Liang refused anysidg aid and ideas, and
argued for a strategy where only the peasants @aud themselves. His was
therefore a typical Chinese-style rural reconstoncideal, whose fundamental
spirit involved the use of the power of charactanmfation to solve practical
problems. The Shantung Institute was the mainledtlal and spiritual centre
of the rural renewal movement, just as Wardha \&ad, continues to be, the
equivalent centre of the Gandhi movement.

Like Gandhi, Liang was interested in a grandiosal go the Chinese
context - a new Chinese culture and society witplications for the whole
world, which would aim at reaping the benefits afdarnization while avoiding
the evils of the West, but within the framework@ifiinese sage wisdom and
organization. Like Gandhi, Liang further arguedttbhildren should have a
“basic” or useful education: knowledge of basieriicy, agriculture, general
science, hygiene, and civics. The training schdmsestablished involved
Gandhian habits of continuous moral scrutiny of thera and fellows, and even
morning meditation. Like Gandhi, Liang proposed memative societies and
“trustee” ownership.

Liang's movement collapsed with the Japanese iomasi 1938. Before
that, however, it had already been heavily criidizby both the “Yale” school
and the Communists. The proponents of “wholesalst&veization” observed
that Liang was an unscientific, old fashioned negttonist, who had not quite
understood the modern world, a charge Arthur Keestince made about
Gandhi. But it is the criticism of the Communiskait enables us to see the
differences in Liang's approach and Mao's and thergebetween Mao's and
Gandhi's.

The Communists termed Liang at once the most @ty and the most
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progressive of the leaders interested at the tinagrarian socialism; for he had
realized that both imperialism and the Chinese avds were the true causes of
Chinese peasant poverty. At the same time, hisoapprdid little to eradicate
these peasant enemies. They noted that his comvasregceived loans from city
banks, where foreign interests were heavily invéh\and that his plan for the
resuscitation of rural industries was collapsingcisely because of the
continued imports of foreign goods. As long as inglsm remained, his plans
for cooperative socialism were in essence fancioti as long as his movement
did not prevent the consolidation of the rule ofdirds and big peasants (in any
case, it was not directed against them), it wasdido be revolutionary in a
conservative way, for peasant interests pre natticed with those of their more
privileged neighbours, andce versaWillem Wertheim has made a similar
point about Gandhi's tactics.[27]

Yet, there were also similarities between the Magisiang, and Gandhi
which we cannot underestimate, but they serve twldpthe radical nature of
the differences. More important, they concern théure of the renewal of
culture that has occupied us in some portionsisfdhapter.

In the first place, Liang shared with Mao a peatjidonfucian faith (as
Gandhi in the Indian context) in the influencels# uman environment and the
efficacy of intimate group contact in rural andeiigctual improvement. All
three, in fact, conceived of internal virtue (ba itectified heart, a proletarian
consciousness, or the Indian ideal of Brahmachaagalinked with external
political, military, and economic success. Accogdito all three, the good
society was to be achieved by continuous spirifi@aisformation of the whole
society, a never ending moral drama (for examplandbi's newspaper
autobiography), which would solve their countrysomomic and political
backwardness and, at the same time, avoid the defiation of urban
bourgeois society: all three were apprehensive se#ftsh mundane desires
might extinguish the spirit of sacrifice. Mao anidhg distinguished man from
animal and Chinese man from Western man precise@Gtonese man's renewed
ability to act against his material self-interest moral reasons. Mao differed
from Liang and Gandhi in that for him the purpodeself sacrifice was the
nation-state and its people, whereas, for GandhiL#ang, sacrifice was an end
in itself, not a means. It was an expression oftdoeand only secondarily a
means for the benefit of the collective.

It was the Maoists in the end who realized Liangisnate goal: the revival
and reintegration of China based wupon an impasgion@an's

commitment to a common ethic, “a religion that was a religion”, as Liang
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often described Confucianism. The Maoist revivabahcorporated many other
aspects of the Liang programme: the emphasis ol e industry, local self-
reliance, independence from foreign ideas andsandll-group dynamics, and
agricultural development through the peasants thbms.

Probably, the most striking difference between teoists and the
Liang-Gandhi movements lies in the fact that themfer effected a radical
re-distribution of power and property before 19@he has only to read Jan
Myrdal's Chinese Villageeport to see that the bulk of the landlords masteh
been liquidated during the course of the Long Matsélf. Both Gandhi and
Liang had not yet reached this stage, and not baeiached it, would soon come
to discover that most of their efforts to produoeial change would ultimately
be blocked. The Chinese people, on the other lareast the majority of them
freed from an exploitative past, were now readydok with the new revolution,
for they now had a stake, a vital stake, in itsticaance.

POST-INDEPENDENCE RESPONSES: INDIA

The attitudes of the Indian and Chinese governmeaotsstituted after 1947 and
1949 respectively, to the role of Western technplogthe context of their
individual development programmes, will be examimethis last section of the
present chapter.

There is a great deal of truth, briefly, in theiootthat Chinese xenophobia
and Indian xenophiha perhaps explain the majortanbs of these attitudes.
How much of Chinese xenophobia was a matter ofcehor necessity after the
break-off of Soviet technical and financial aidli®60 is difficult to decide. But
to Indian xenophilia first.

In India, it was already evident after the 185G# thdian capitalists would
import sophisticated machinery regardless of thesequences this would have
on the further disintegration of the village indystThe argument used to
support the import said that a mechanized textidistry, for example, would
keep profits within the country itself. The Firstodl War reduced British
imports, and did bring large profits to the Indiaapitalists: in 1920, 35
companies which controlled 42 mills declared dividie of 40 per cent and
more; ten of these companies controlling 14 midlielput a dividend of 100 per
cent; the dividend of two mills shot up by 200 pent. The Second World War
raised profits to greater heights: 61 Bombay millspse paid-up capital totalled
139.3 million rupees, made a net profit o¥ftimes this amount in five years.
The Indian textile industry even then employed hatfillion workers, as against
10 million still engaged in the handloom industrie mills needed 104 persons
to produce a million yards, while the traditionaldustry employed 6,250
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persons to produce a similar quantity. [28]

After 1947, British control was replaced by Indieapitalist control, or
step-inyour-shoes nationalists, as Angus Maddieamg them. The history of
the Indian government's response to industrial Idpwmeent is a history of
continuous compromise with the Indian private gt sector. But both,
India's privateand public sectors (as Ward Morehouse has indicatex)e In
turn mortgaged the country's long-term technicalacity build-up by relying
too heavily on easily available foreign companieg governments.

The Indian capitalist originally was not a solitamtrepreneur, but formed
part of a tightly-knit, family group, reinforced lyaste and communities. In
1951, for example, the Birla family controlled 24®mpanies and was
substantially interested in another eleven. Of188& public companies in the
complex (eight of which were then among the fiftygest in the country at the
end of the decade), seventy-one were engaged iestiment financing,
thirty-four-in trade, twelve in cotton, eleven inggneering, nine each in sugar
and tea, six in property, five each in jute, puihig, and managing agencies,
four each in food and insurance, three in plastied in glass, two each in
coal-mining, power, non-ferrous metals,-and trans@md one each in mining
other than coal, rayon, chemicals, paper, construcfireclay, and banking.
Another of the largest groups, the Tatas, had @8ippgompanies that ranged
over at least twenty industries in 1951; the Dal@d@dou-Jain group's 63 public
companies over eighteen industries: the BangureVas fifteen industries; the
Thapars' 30 over twelve industries, and so on.[R&flay, some of these
companies have already become multinational coreparoperating quite
successfully in other areas of the Southern world.

Most of these companies, producing principally coner goods, were
weakened in their output capacities by a certairouarh of technological
backwardness; two foreign exchange crises broughfdreign multinationals
into the picture, since it was thought that moreeifgn investment would
increase the country's exchange position. Thiglindt. And in fact, it was the
first foreign exchange crisis of 1957 that forckd tndian government to take

seriously its decision to industrialize. This ist o be wondered at, for the
opinion of some influential economists such as Addlehta had been that India
could best serve an ancillary role to Japan.

Because the industrialization policy came on subjdess it were, and
suffered improper planning, the modern sector detimprey to an unhealthy
“technological mix”. J. Eddison scrutinized the pamdustry as early as 1952.
He wrote:
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Most foreign-made equipment was planned and cartetlufor use under contrasting
climatic conditions, and with dissimilar raw matasi, differing grades of chemicals, and
more highly trained workers than are to be foundiridia. In consequence, this
equipment often gives unexpected difficulties aadeagally operates at lower efficiency
than it would in its native land.[30]

Since the machines were not produced domesti¢alyindustry contained
a jumble of machine types: twenty-seven of theyfsrx were British, seven
German, four Belgian, and the rest Swedish, Amari€anadian and Japanese:
Nineteen were produced by one manufacturer: no ntioaa five of the
remaining came from any one firm. There was, tlgeefno proper service
organization in the country, and the paper produseere often forced to
fabricate, as far as they could do so, their owrsstute for worn or damaged
fittings. This could be said of most of the othedustries. For example, it is
often claimed that India produces a greater var@tynternal combustion
engines than any other country in the world, aasitem that can only be
considered a built-in check to more standardizedyction and better service in
the long run. [31]

Much ado has been made of the pressures the goestriras brought on
Indian industrialists to find import substitutesherl question is whether the
substitutes in any way escape the problems cadrribyl the originals.

The fact that this foreign technology, originalsoibstituted, is irrelevant to
the larger productive needs of the Indian econ@megalized or admitted with
difficulty. In fact, the transfer of Western techmgy itself is in large part an
irrelevant problem, for apart from cotton textilesndia is not a
mass-consumption economy; only ten per cent optipailation enjoy the bulk
of industrial production. The industrial nationsg, the other hand, are interested
in the transfer of technology for it continues ®rofitable and promises to be
essential in the long term. The Indian capitalisollaborates,
because even though foreign technology maybe a draghe country's
resources, high profit margins within the countrgstricted market make the
enterprise lucrative. The xenophilia pervades tinéiree scene: from the
government through the industrialists, down to theban consumers,
particularly the affluent sections.

From the beginning, in fact (1947), the governmreatized vaguely that it
would have to work towards some form of industzation: the Indian Plans
were consciously patterned on the Soviet industagbn model. For this, the
government found it had very often to purchaserteldyy or turn-key projects
from abroad, either from the market economiesamfthe socialist ones; in the
early stages, most collaborations were soughtHerelectrical and machine
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goods sectors. Later, however, as momentum laggegernment found it
needed technical aid in mining, petroleum, mackaods, and the production of
all kinds of metals and chemicals. In preparingdstracts for the purchase of
industrial goods, it often gave preference to finwith foreign collaboration.
[32]

An example will suffice: the fertilizer industryrdém its very inception, this
industry has proved to be an example of how fordigsiness interests, with
assistance from Indian collaborators, have succk@dsabotaging authentic
indigenous development of industrial capacity. Thés happened despite the
existence of a competent band of Indian scierdistsengineers in the Planning
and Development division of the Fertilizer Corpamatof India, who could well
have carried this particular industry to self-retia.

In fact, official quarters did entrust responstljifior the development of the
industry to these technicians in the late sixtigsd @arly seventies. But .for some
reason not at all known to reasonable men, thel kechnicians were soon
spurned, and affairs climaxed with the decision ragurn to turn-key
arrangements with Japanese interests for the caotisin of new fertilizer
plants, even though the Indian capability in theldfi was thereby left
underemployed, and despite the readiness of intena agencies to give
credits for the construction of the fertilizer irstity in the public sector.[33]

The new government headed by the members of thataldarty is no
different in its attitude: already Indian technitsaare being ignored. The most
surprising development is the recent move to callthe Intermediate
Technology Development Group based in London tasadyovernment on the
setting up of small-scale cement plants, even thahg country has a fine
cement research institute.

Does India need such technical aid? In 1961, tiaare 28,000 degree
holders and technical personnel unemployed; by 1®i&lr number had arisen
to 2,88,487. This number, large as it is, doednmatide lesser educated labour,
much less unskilled and uneducated labour. Theretiser little scientific and
technical knowledge and experience that India nebds is not any more
available in the country itself. The psychologicddmage of technical
dependence is worse: the attitude that “someore®lzetter qualified and can
do it for me” saps a people's energy and initiatregluces the role of local
people to bystanders. As in the industrial revolutionce, the poor and
unemployed have become a burden in most of thenadiwns. In India, their
number has not changed, but increased absolutete sndependence. The
tragedy is this need never have been so.

To argue, therefore, as Professor Jan Tinbergeddras in the recent RIO
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report to the Club of Rome that multinationals haweother alternative but to

engage now in research and development that wik llérect relevance to the

problems of poverty in the Southern nations is &kena profound error, for in

doing so, he merely endorses the reality of coetiniechnical dependence, no
longer defensible, and further implies that thegbeon the Southern nations
cannot solve their technical problems by themselves

CHINA

Unlike as it has been made out in books, Chinandidlike India, sit down like
Rodin's thinker to discover the best policy it hadfollow. But perhaps its
choice concerning its own technological developmeas rendered easier
precisely because before it even got down to fatiagjuestion of technology, it
had provided for itself a firm context for any actiin that direction through
basically nontechnical means: the effecting of alytr revolutionary
redistribution of power, through which it acquirée capacity to choose and
implement its policies effectively on behalf of thpeasants and
workers - whereas India did not. This indeed isavé statement on the part of
an Indian, but it should be understood as const@guherely the beginning of an
analysis, not the end.

The key indicator of the validity of such a propimsi is to examine the
manner in which each society (China and India) jolex for its lower income
groups, whether unemployed or underemployed. Johnles statement

below appears to be amply justified by the evidemt€hina available today:

The basic, overriding economic fact about Chirtaas for 20 years she has fed, clothed,
and housed everyone, has kept them healthy, andduesited most. Millions hawvet
starved; sidewalks and streets han@ been covered with multitudes of sleeping,
begging, hungry and illiterate human beings; milficarenot disease-ridden. To find
such deplorable conditions, one does not look tm&these days but rather to India,
Pakistan, and almost anywhere else in the undelaj@e world .... The Chinese - all of
them - now have what is in effect an insurancecyadigainst pestilence, famine and
other disasters.[34]

John Gurley might have added that rich Indians hagtleed grown richer,
and that no Indian equivalent of the Chinese “iasae policy” is available to 90
per cent of the Indian population.

No useful purpose is therefore served by beginaistydy of modern China
by dubbing it a totalitarian state. John Fairban fair example, when he writes
of the Chinese people having “succumbed to a tata@in communist faith”.
The same Fairbank once asked his readers to frgdtorrors of the Opium
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War and the Western nations' total involvement:in i

The adjustment of modern China to the multi-stgstesn, her proper functioning as part
of the world community, will remain incomplete uUnthis sense of grievance at her
modern history is exorcised by a rational perspeath it.[35]

This, indeed, is a little difficult to accept. BEairbank, | noted, is one
example. Lewis Mumford and Simon Leys cannot men@bina today without
speaking of totalitarianism at the same time.[3BloBgists who see China
“from the other side of the river” are rare andlfaetween: Charles Bettelheim,
Joan Robinson, Joseph Needham, John Gittings.asheslone of few to accept
that the Chinese have the right to determine tlogmn view of human
development:

At the same time Chinia a different society with different ideals and sdgjoals from
those of the capitalist countries of the West, mmdiseful purpose is served by trying to
pretend that the Chinese are “just like us”, eVetméy are similar in many respects.
Intense political struggle, sometimes leading tbernice, has been an important part of
the mechanism which has driven the Chinese rewridtrward from the early years of
land reform to the Cultural Revolution. And whilgegyday life for the Chinese has

much in common with our own, the forms of sociagamization and (much more
important) the collective spirit behind them isogkther another matter. [37]

It is generally accepted that the Chinese havenatlasome of their
egalitarian goals, but some Western economistaarquite sure whether these
have been achieved at the cost of economic groltta.Chinese have proved
themselves willing to subordinate some strictly remnic goals to other
considerations, but they also rehearse their ecmso@ther Sinologists are still
prescribing to the Chinese what is good for thehodls Murphey, for example,
tries to explain away the Chinese decision to dexize industry as a result of
the humiliation associated with the foreign expeceeat the treaty port cities:

This and the other cardinal sins of “bureaucratismd “status quo-ism” are no doubt
inevitable products of urbanism, but without urlsamithe industrialization which
Chinese Communism so determinedly wants lifsrally unattainable. Chinese
improvements on Western models - for which theigainly plenty of room - should
be sought in other ways. [38]

Alvin Gouldner, in his brilliant article, on Mants and Maoism, hakis
own explanation concerning Mao's lack of enthusi&smindustrialized urban
centres. “In one part,” he writes, “Maoism's hedgabout urbanization is an
effort to arrange China's social order so thatrifuist, it can survive even nuclear
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warfare.”[39] Mark Elvin wonders if the Chinese eximent will not develop
deep fissures as the country's advancing indugatain will place it into closer
contact with a “corrupting” West. | could go on.

On the other hand, J. Gray has argued that behagbdlitical thought of
Mao Tse-tung is a strong economic policy, and timafiact, the two should not
be seen as contradictory.[40] Gray's analysis ke@ping with one of Mao's key
talks on Chinese industrializatio®n the Ten Great Relationshikl] Charles
Bettelheim, in his recent work, has a splendid ysislabout how the Chinese
have succeeded in improving productivity and inivarg at solutions
transcending a narrow technical outlook.[42]

Sinophiles, however, rarely emphasize the trialamdr approach that has
underlied Chinese industrialization strategies.imyithe fifties, for example,
China relied heavily on Russian technical asstgaio develop its modern
industry. In fact, the Chinese policy of self-reli@ might have appeared much

later in the day if the Soviets had not suddenl§eguout in 1960. [43] In the
early sixties, China's production priorities hadwmted, calling now for a major
expansion of petroleum and chemical fertilizer pitbn: the unfavourable
foreign exchange position at the time meant thattrabthe plant and equipment
would have to be produced by the domestic machirleibg industry. China
did meet the challenge, while India, in a similareign exchange crisis, simply
sought the easier way out by inviting foreign aid.

The Soviet pull-out probably convinced Chinese égadhat technological
self-sufficiency must be promoted at all costs ahd role of foreigners
drastically limited: this has led to a very consat#e indigenous technological
base. In India, on the other hand, whether in th@ipor private sector, it would
be difficult to find more than a handful (in theryditeral sense) of large
factories built with indigenous know-how, not tcegg of capital equipment.

In China, for example, the Taiching petroleum cawplivhich began in
1960 soon after Soviet supplies were halted, was sader way to making the
country independent of foreign supplies altogetBettelheim writes:

The result has been that China now holds the watdrd in terms of international

drilling norms. Annual production of crude oil contes to increase by about 30 per
cent. In terms of its oil requirements, China isvreelf-sufficient. Taiching represents
for Chinese industry what Tachai represents foicatiure. It points to the socialist road

of industrialization. [44]

In India, again, Western-based oil companies gatyalightly with Indian
socialism or the government's ability to quicklyrgmomise. An opportunity to
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develop self-reliance in the petroleum industry aeduce foreign permanent
dependence was not grasped and enforced as fdyca$ulfor example, Cuba
did. [45]

“Walking on two feet”, intermediate technology, tleecouragement to
innovate and experiment, are part of the broad €@rconsensus favouring a
high degree of national and regional self-reliancethe manufacture of
machinery and other producer goods. | doubt then€3a@ think in terms of
technological “autarchy” vis-a-vis the industrial nations or even of
self-sufficiency. They are interested more perhia@sitonomy or self-reliance,
which is a different thing and surely more reatisti

The results of such a policy especially at the liéeeel are bound to be
mixed. Thus, reports of thriving factories of Kwéamgg's prosperous
Chungshan country alternate with reports of fajl@® in Hopei's Kaoch'eng
country, where efforts to combat drought founddsedause locally produced
engines turned out to be useless. The Chinese,eowseem to tolerate such
failures in their continued desire for more widesat industrial experience as a
long-term policy.

Richman, an authority on the industrial experieoickoth India and China,
draws the conclusion:

The point is that the Chinese can produce prattiealything they wish to, though in

limited numbers and at great costs in many cadesl that Red China has a significant
lead - perhaps five to ten years - over India irerailt product development and
know-how in spite of the considerable amount oéifign collaboration and assistance in
India's industrial sector. In general, Red Chingeaps to be substantially more
self-sufficient in technology and product develomtnand much less dependent on
foreign assistance or imports than India. Thesecstieal factors to be considered in
assessing future technological and product devedopiprospects in the two countries,
and in predicting their industrial and economicvgifo potential. [46]
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CHAPTER SEVEN

The L ogic of Appropriate Technology.

The idea that there may be alternative technoldgigself implies the
idea of technological pluralism in place of the iumow almost
universally accepted technological monism. In ttase each social
system and each political ideology, indeed eactuiwould be free
to develop its own particular line. Why should themot be a
specifically Indian technology alongside Indian and why should
the African temperament express itself only in mmusisculpture and
not in the equipment which Africans choose becatuseits them
better? Why should Russian factories follow Anghbx&n patterns?
Might there not be an unmistakably Japanese teoggpjust as there
are typically Japanese buildings and clothes?

- Robert Jungk: 1973

Let me begin with Chinese archaeology.

Non-Chinese have been exposed to the view thaGteat Proletarian
Cultural Revolution of the late sixties was a deéatisg experience for Chinese
archaeology. The Red Guards did, indeed, shoumafsking every relic of
tradition associated with the old Emperors and tb@icubines, and everything
tainted also by the West. Was it indeed the virtunal of Chinese archaeology as
most Western scholars were ready to believe? Etlidant. For the Chinese
had once again seized the opportunity, in turnvey their past in the field, to
reverse simultaneously the interpretation of thaat pAs William Watson wrote:

The anger about the imperial past had spilled dwir threatening demonstrations
against some imperial sites and treasures, batditsteadied and been chanelled into a
more constructive attitude: that the treasurehefpast demonstrated the ageless skill
and genius of the working class who made themthgogenius of the emperors who had
enjoyed them. [1]

In a very real sense, China’s past belonged feitple, tahepeople, and it
was the people of China, the workers, peasantdjess] and archaeologists,
who would take a concrete interest in preservinghie Yukang Cave temples
might have spread the message of religious supenstvhich helped bolster the
feudal regimes However, as great works of art andpture, they occupy an
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important position in Chinese contemporary histdrigey reflect the superb
talents of the labouring people of ancient Chind samain priceless relics for
critical study and assimilation.

Simon Leys does paint a different picture of #utual Chinese attitude to
their ancient memories in granite. [2] But | amciaated in the scene that opens
up wide with that simple, and sudden, reversalh e idea of that reversal
itself: what indeed happens when we view histogmfrthe bottom of the
pyramid? The same object now betrays another ghegacbnsciousness. We
have a new fulcrum to move the world, to dislodge dlder, rutted, but deeply
entrenched view of the world, of the place of testhgy, culture, and man in the
world.

A careful reader of what has been laid down thusrfahis volume has
probably noticed by now three underlying levelstlué interpretation from
below”. At the first level, dealing with technolagil revolutions of the past, |
have argued from a perspective that could, | feeidentified with the majority
segment of a society undergoing those revolutidriechnological revolution, |
pointed out, always brought more suffering and lalio the large majority at
the base that was forced to participate in and ritgh@ssible.

At the second level, | took another elite-non-etiembination; the small,
influential, powerful minority that constitutes thiéestern world was inspected
through the eyes of a non-Western. A “sociologikradwledge” about dominant
and dependent cultures betrayed nonobjective ir&ons the dominant
cultures held and propagated. At level three, finalargued the existence of a
third, this time the largest, elite-non-elite reaship, that which holds between
the half that lives and “the other half that diet”"spoke of the survival
technicians that belong to the latter half, butrot say too much about the half
itself.

This final chapter will take each of these leveleyw made explicit, and
piece together the different elements that theypms®, but which have them,
thus far appeared in disconnected places. | wédhdpvery little time with the
first level: there is plenty of work being doneibtoday, and there exists too a
corpus of documentation on its various aspectsthieis the second level the
most important one, but it occupies paradoxicallyeat deal of space. | believe
that the issues bunched together here sék an inevitable solution in the
coming immediate future: that is the reason wiyiiteresting, even intriguing,
to spend time and space unravelling the threadsadfinevitability. The third
level is our most important area of concern.

THE FIRST LEVEL: ELITE VERSUS NON-ELITE HISTORIOGRAY
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| observed earlier that the writing of agriculturlsilstory has never been
accomplished by those who actually made it all pdssand | mentioned Lynn
White’s complaint that “not only histories but dogents in general were
produced by social groups which took the peasamth@nlabours for granted”.
One of the few scholars to have made a detailety stithe problem was Esther
Boserup, who, unable to make a secure analysiasifqyents from the literary
evidence, reconstructed them instead from the @qum that contemporary
farmers and peasants go through. On this mateidklde focus her sharp
economic tools to come up with the remarkable tesyresented and discussed
in chapter four.

The industrial revolution, on the other hand, doeisseem to have suffered
such step-motherly treatment. E.J. Hobsbawm has tausay about those who
doubt the suffering the age produced, which whitéac historians like Landes
seem unable to reconstruct. [3Vhen trade was normal,” wrote a liberal
economist in 1840, “about a third of the populatigas in terrible poverty and
on the verge of starvation. A second third, perleyg more, earns little more
than the ordinary rural worker. Only one-third rees wages which allow them
a fairly reasonable standard of living and a litthenfort. [4]

I cannot forget to mention Karl Marx and Engels anllost of others that
have laboured on the question: | may leave itia bands. Besides Marxism, no
reasonable theory has come forth to grasp the igésarof events, and Marx,
even Marxists admit, is a bit dated. Wilkinson'sriws admirable, and he goes
further than Marx, which means, of course, his meft@sm is more extreme. |
agree withPoverty and Progress great deal, for population growth, “the weight
of numbers”, as Braudel called it, seems to hawn lmme variable beyond our
control. There is evidence of social control of plation in a great many
societies, particularly the smaller cultures. Bhe tlarger societies have
remained bewildered in the face of any increasminds and mouths, as Thomas
McKeown has shown.

In such a situation, men are bound to have to isuffet all men, of course,
but most men. Emphasizing all this is the chiefitrarWilkinson’s fine model
of ecological development. It could be used witbfiprin other situations.
Geertz's analysis of Java and Japan comes verytoéar[5] And North and
Douglas provide evidence for earlier periods. [6]

Thereis a theory that comes close to what | would likemaphasize. | am
thinking right now of Wertheim’s emancipation pripple. [7] A few words on
the background and content.

In 1960, four good anthropologists got togethemptesent a slim little
volume,Evolution and Cultureg8] in which they tried to distinguish “specific”
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evolution - the adaptation of a culture to its matwnvironment, from a more
general evolutionary course for mankind:

The more specialized and adapted a form in a giveiutionary stage, the smaller is its
potential for passing to the next stage... spedfiolutionary progress is inversely
related to general evolutionary potential. [9]

This is another way of saying that there is an athge in being backward: a
society, for example, cluttered up with a massivigastructure built for oil
energy might find it more difficult to switch tolso energy than a society that is
very near being a blank slate, a wisdom Mao Tsg-t@cognized. Wertheim
indicated the similarities between this theory &hd ideas of the Dutch
historian, Jan Romein, who talked in terms of tiialectics of progress” or the
“law of the retarding lead”. Wertheim criticized thatheories with regard to
their predictive power and their precision, finatigting that their precision was
“hardly greater than that of the biblical sayingndAthe last shall be the
first."[10]

Dissatisfied, he has seen fit to provide his owrsiem of the human story,
under the rubric of the “rising waves of emancipaitj a hypothesis he has
defended with considerable skill and passion. Heegur

It appears to me that the basic principle undeglyime concept of evolution could be
understood as a general trend towards emancip@tidhe same time, this general trend
cannot be separated from an increasing human d¢gpacooperate ...

The general trend of human evolution, thereforepwms to an increasing
emancipation from the forces of nature ...

Emancipation from human domination, therefore, gdemd-in-hand with
emancipation from the forces of nature ... [11]

The trouble is the emancipation of human dominati@s not gone
hand-in-hand with emancipation from the forces afure. If it has, this is
probably temporary, and in such unusual circumstanhat it would be
dangerous to generalize. Wertheim formulated héasdbefore the Club of
Rome report, the oil crisis, and the threat of mr@ment exhaustion of the raw
materials on which the industrial nations have ththiéir economies and their
futures. (He admits that the emancipation of sorogigns of the globe is
intimately tied to the repression of people in otterger portions of the globe.)
But take Robert Heilbroner, one of the leading agisits for capitalism,
pronouncing on the future of industrial societiesmselves:

In place of the long-established encouragementahistrial production must come its
careful restriction and long-term dimunition withgociety... Rationalize as we will,
stretch the figures as favourably as honesty wdingt, we cannot reconcile the
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requirements for a lengthy continuation of the prégate of industrialization of the
globe with the capacity of existing resources @ ftagile biosphere to permit or to
tolerate the effects of that industrialization.[12]

Heilbroner went further and held the threat of mai&alitarian
governmental systems that he saw inevitable ird#reocratic societies of the
West, including America. He wrote:

In bluntest terms, the question is whether the Hslam struggle that is likely to arise in
such a straitjacketed economic society would ngtose intolerable strains on the
representative democratic political apparatus hiagt been historically associated with
capitalist societies. [13]

Let me try to answer the problem by stressing peaf it which we have hitherto
ignored - the extent of the institutional changesded to attain a condition of ecological
equilibrium. Central among these changes will asdlyr be the extension of public
control far beyond anything yet experienced in\West, socialisbr capitalist. To bring
environmental stability, the authority of governmenust necessarily be expanded to
include family size, consumption habits, and ofrseuhe volume and composition of
industrial and agricultural output. [14]

It is true that Heilbroner's dark forebodings ha&ween decried in some
quarters, especially by those who continue to belithat there is no real
resource threat in the long run. But he is at leght in calling attention to the
fact that whatever be the condition of our rescsyraeither capitalism nor
socialism offer anything like a credible long-tersolution to economies

dependent on them. The belief that either sociatisicapitalism can offer any
serioussolutions to the industrial crisis, to take thisisrseriously, can only be
explained as Jason Epstein put it, “as an act idf,fa pious regression to
formulas and assumptions that belong to an age dblebrated industrial

progress as an unmixed and inevitable blessing windse ideology was

confirmed by the New World’'s seemingly endless ueses. These resources
could, one believed, be transformed by human wiiroduce whatever version
of utopia one chose; for socialists eventual eguétrough social ownership,

and for capitalists security for those who adaptedt to the conditions of

survival.”[15]

As | pointed out in chapter one, such a situatiarstnof itself contain the
germs of war, for it will always imply a continuosearch across more and more
frontiers for ever dwindling resources. This is teason, for example, why a
democracy like the United States of America musttiooe to have those 92
military contracts with an equal number of natidosprotect and police its
resource routes. This is the reason why, finalljjedica has produced that
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height of human backwardness, the neutron bombghwihéstroys people, but
keeps buildings (and presumably, dollars) intact.

All this is not to underestimate Wertheim'’s “risingves of emancipation”.
I do not think that in regard to the Southern naide ever adopted that
trickle-down reform attitude so characteristic obshof his colleagues in the
Western academic world. On the contrary, his wggiron revolution, his
partisan attitude in favour of the oppressed, &ityesympathetic attitude to the
People’s Republic of China, his unilateral condetiomaof the aid social
scientists have offered to oppressors, his ability to mince matters when
dealing with the nearly universal, corrupt regiroéthe Southern nations, have
earned him a sizable following among concerned t&wat country scholars.
[16] It is a pity that, except foEvolution and Revolutionnpost of his work
remains within Dutch borders. | shall return to hithen we move on to level
three.

THE SECOND LEVEL: THE RELATIVIZATION OF THE WESTERN
PARADIGM

The selling of the West has been very similar te fielling of American
Presidents: in each case, provided one is not &symarized, it is possible to see
the Emperor’s clothes for what they are. Two vieivthe West, however, can
be gleaned from the literature. One sees the Wesiupd with as many
problems as the Southern nations (perhaps morgunAMakhijani has
beautifully summarized this view thus:

It ignores the fact that most people in the indabboed countries are trapped in
meaningless, dull jobs over which they have litteno control; that they must befoul
their air and water by endless consumption on péilesing their jobs; that most are
locked into a transportation system where a goatigroof their work time goes to
purchasing and maintaining a car so that they eariogand from work; that beyond a
certain point increases in the Gross National Pebtiave an inverse correlation with
well-being and freedom as witnessed by increaskpmemditures on drugs (over and
under the counter), by rising crime and increagialice forces and armaments, by the
alienation of people in urban areas, and by the people have come to derive their
spiritual satisfaction from the things rather tligom people around them.[17]

The other view, of course, sees the West as “a@dtirar “developed”, and
it is this view that has been maeccessfullgold to the people of the Southern
nations, or rather to their leaders. Throughous thook, | tried to male an
indirect distinction between an actual historytaf West and its recent advances
to power, and the presentation of the Western jrady Western intellectuals
and scholars. What are the key elements of thiadigm? As proposed in the
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most general terms, the West sees its developnertaging required its
transformation from a state of rural, agricultusalderdevelopment to one in
which the urban, industrial sector dominates. “Adbam industrialization
accelerates, the relative share of agriculturdéntotal labour force and in the
national product decreases. Higher wage rates atetmigration from rural to
industrial-urban areas which, together with capit&estment in agriculture,
increases the productivity of labour in agriculttoelevels approaching those
obtained in industry.”[18] This pattern of sectorhhnge has been similar to all
nations currently considered “developed”: a cordims) absolute, and relative
growth of sectors unrelated to agriculture wittbacomitant population transfer
from rural to urban areas.

Yet, this is merely the basic structure and theeeaahost of other elements
needed to complete the overall picture. In thd filace, this sectoral change is
seen more or less as a matter of conscious désigRajni Kothari observed, the
seeds of progress are seen as being sown withigheof modern science
and rationalism in Western Europe, and its intéliac flowering in
eighteenth-century “enlightenment”. “Everything tthéollowed was an
unfolding of the enlightenment - the commercial ardustrial revolutions, the
growth of representative institutions, rational daucracy, the egalitarian
ideology, the socialist state, the modern city imdulture.”[19] Max Weber, as
sociologist, would introduce the concept of “rafibty” in order to define the
particular form of capitalist economic activity, urgeois private law, and
bureaucratic authority. And | have already discd$3arsons’ alternative-value
orientations in the introduction.

Equally significant for identifying the Western pdrgm is the economic
and technological system. Economically, the Weltbes it owes its success to
the efficient operation of the free market systand therefore to private
enterprise. And | have already noted that Westmrhrtology is seen as the most
advanced, supplanting all other modes of producti@at have preceded it,
particularly since the Western invention of theadrinvention itself: scientific
technology.

Western medicine is identifiable with the unifyipgnciple of allopathic
medicine, whose philosophy proposes the treatnfeilihess by counteracting
the symptoms of illness. [20] Other inventions tblaaracterize the particular
nature of Western societies include the educatisysiem in which children,
relieved of earlier functions, must spend long geditheir life preparing to take
their role in their society’s life. The politicaystem of the West favours the
democratic consensus; the philosophical foundatbtise West require that the
individual be free to undertake his own purposesggchologically, this involves
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allowing or encouraging the individual to develdp twn personality to its full
potential. This, in turn, is based on a deeperntisdebase in philosophical
anthropology, where the individual is nurtured kaira for himself a historical
identity, apart from those about him. [21]

The Marxist view can be closely identified withgiramework. If the aim
of science is to discover laws independent of huwidrand determinative of it,
it follows that ascertaining those laws (that preably determine human will)
will allow those having technical knowledge of thekws to apply their
knowledge in a technological way and to formulaggroblem of social change
as a technical problem. Here both the Western &edSoviet paradigms
converge.

Much of the messages concerning Western cultureecdmough the
educational system and preached the view that tadtlres were incompatible
with the productive system the West had evolvedhinwords of Ivan lllich,
though not with his intent, the educational systira,media, and a host of other
influences “schooled” members of the new nationthédominant ideologies of
the West; the means the West used, to take juseramples, education and
medicine, were sought to be widely disseminatatiémonWestern cultures.

Thus, indigenous medical systems were quickly @eridnd dismissed as
guackery. And the idea that literacy was some gsbnpre-condition for the
acquisition of newer skills ignored some not-sohkabwn facts about the
industrial revolution: that men like Richard Arkghit learned to read and write
in their old age. And who would have held ever that Chinese revolution of
1949 and after required total literacy?

In the process, older forms of transmitting knowjedand skills were
disintegrated. Take the case of the African, wha imember of a rich oral
culture in which a three-dimensional diagram isgnable to the conventional
plan and cross-section technical drawings, yet ag lheen forced though
culturally unsuited and unprepared, to use techuiawvings. This is a direct
result of the idea that if the African worker isfamiliar with any technical
tradition, (which he decidely is not), the beshthio do is to chandg@mto meet
the needs of newer technical apparatuses. Tha¢ thygsaratuses themselves
might have been modified to suit his needs has lygemed.

The Western paradigm, left to itself, might harbbve created problems.
However, the West found itself facing a host ofarad that in their constitution
hardly approximated to its own image of itself. féewere, also, the
Communists. And, so, if in 1500 the European natioad begun a century of
wonder on meeting Asia face to face, in 1950 aedetibouts Asia had begun
and was nudged into a similar quarter-century ohaes as it observed the

196



wealth, power, and technology of the West. In refato that picture, the
Southern nations found themselves, and were tatmhfind themselves,
backward, traditional, underdeveloped, undevelopedgveloping societies.
The primary proposal of the West to the Southetmt@es eventually came
through Walt Rostow: | have already commented errdfal intent of Rostow’s
book, The Stages of Economic Growitls,ideological package, evident later in
such crude policy terms as Rostow’s positive cbation to the Vietham War.
Here | am concerned with Rostow’s thesis itselt tthe experience of the
Western nations with industrialization was being peated by

the Southern nations, unless they disrupted it bying into the Communist
stream. Rostow, for example, put the Indian “tai&in 1952.

The Stagebad no doubt an intellectual appeal difficult teis& it contained
the hope of discovering the laws of developmenipifthe philosopher’s stone,
a set of conditions which, if properly reproducedtie Southern nations, would
bring about those processes which once led to theith of the industrial
nations.

According to Rostow, societies pass through fivainctive stages in the
process of economic development: the traditioneilety, the pre-conditions for
take-off, the take-off, the drive to maturity, artde age of high mass
consumption. He emphasized further that these stafggrowth are not merely
descriptive but “have an inner logic and continuitiley have an analytic bone
structure, rooted in a dynamic theory of producti@2] The presentation of the
stages and the theory behind them are both outlimttk first sixteen pages of
the book. .

For the reader looking for any substantiation efttieory, there is of course
none. There are not even specific criteria fordéinition and the dating of the
stages of growth. For example, “maturity” is saddbe attained when new,
modern techniques spread throughout the economyif Bmodern” refers to
what is most advanced at the time, then neolitbiofe was a mature economy
with techniques in advance of those of the old &tbge. If, on the other hand, it
refers to the adoption of techniques familiar tonaw, this criterion of maturity
is a piece of historical parochialism on the pathe observer whose criteria are
confined to his own age: a point | have tried td&ken@onsistently throughout this
book.

The most serious criticism of Rostow’s theory flofn@m the nature of the
world economy and how it historically developed siuov treats the progress of
different economies mostly quite separately. Bbo#hihterdependence and the
continuity of international economic developmengtailed excellently by
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Woodruff in Technology and Cultureggre obscured at important stages in the
argument, which treats the development of the seépamational economies
largely in isolation. [23] As a result, the progsesf industrialization is
represented as the development of many disparaits urstead of the
interrelated process it was.

In fact, it is possible to show that the technatagi and economic
development of the Western nations was intimatehynected with special and
non-recurring circumstances. If this is true, i tlapid increase in the material
well-being of the West depended on novel elemeaathdér than upon ordinary
and continuous and universally applicable elemeritgyn a good deal of
Rostow’s ideas on the growth of nations is basedatse assumptions and,
therefore, false analogy. If history cannot repisaif, future developments will
arise out of new and ultimately unique circumstancehe Western past is
unrepeatable and, therefore, Southern countrieglghm longer believe that
their future can be determined according to theté/apast.

What were indeed these special and non-recurringuristances that
facilitated the industrialization of the Westerrioas? Most of them have to do
with theextensivephase of the Western nations, as they colonizééad new
worlds. The industrialization of England, for exdejpcannot be understood
without this experience that extended and facddaits grasp of wealth and
resources outside its boundaries.’

I have tried to show how the mechanization of Etglndustry was aided,
against the power of India’s handicraft industry, political power. The
exploitation of the colonies, on the other hands waonvenience for the great
European power, and | think critics, including Matg, have had a hard time
demonstrating that it was a necessity. The poimweaver, is that this
convenience is no longer available to the Southations.

Another crucial element concerns the populationdefWest, which after
explosions found a safety outlet in the colonizifigewly settled areas: another
facility not available to the Southern nations émeir rising populations today.
Population pressure on English land not merelyéedwa migration to the urban
areas, but made migration from the country itself economic necessity.
International migration on a scale which is no lngossible contributed to
raising labour’s average productivity in the agiticte of the home countries.

Further, the colonization of under populated regjoprimarily North
America, but also South Africa, Australia and eleere by European settlers
made possible the supply bases of European indlistition. And while capital
obtained from the exploitation of the colonizedy(elndia) trading regions was
transferred to Europe, capital was exported fromofe to the overseas regions

198



settled by European migrants. The result was a aisest net

transfer of resources during much of the nineteestttury from non-white
colonies to white settled under populated regions.

Thus, as the Indian economist, A.K. Bagchi, hasckated, the very
processes that led to rapid industrialization i ¢hapitalist countries and their
overseas offshoots led to the stagnation or wofstheo Southern countries.
“This parasitic mode of growth in the nineteenthtaey makes capitalist growth
non-replicable in underdeveloped countries of tofl24]

1 have already rejected the view that the industerzolution in England
was a matter of conscious design, on the groundtitzh a view does not indeed
explain why the majority of the English populatieed to go through a period of
intense suffering and hard labour for at leastradhed years after things began
to move: further, it should not be forgotten thas tmajority was able to attain a
decent standard of living only after labour andi¢ranion struggles. The myth
that the machine brought about an automatic digich of general prosperity is
to be found in self-congratulatory textbooks.

| have also argued that England was in a periodcofogical imbalance
which forced its population to bring about a chaimghe existing resource base.
The late eighteenth and early nineteenth centymiesided it comparatively
easy outlets through which it could soften the githon. First, population
migration eased the pressure on land: the migrsods set about supplying
England with raw materials (a possibility even@tenese were excluded from).
On the other hand, real colonial territories wepereed up to produce raw
materials like food: thus the transformation of ith@ustrial nations from a state
of rural, agricultural underdevelopment to one bé tdominance of the
industrial, urban sectors was only a seemingly treaisformation. For, entire
territories were opened up to produce coffee, baswiaand a host of other
commodities that the industrial nations neededongér to grow on their own
lands.[25]

When D. Ribero talked therefore of “traumatized/ilzations, and meant
those whose lands had been taken up to feed angesiself-sufficient West,
and those cultures that had been disrupted, teelrnics manhandled, their
peoples maligned, | understood another kind oftratization: that thousands of
men and women from the urban centres of the Sautiaions believed that in
one way or another they could put a Rostowian pnogne of nation-building
into action. If they continue to do so now, thiprsbably because they continue
to go to Western school: it explains their dullnesmsd all their incapacity to
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think divergently. And school is not dead.

It is time to re-introduce what | tried to demoagtrin the first chapter of
this book. | proposed there a new anthropologinaldel toprovide a new
framework within which we found it easier to clgrithe nature of man; |
emphasized in that model, man’s -capacity, avecessityfor dealing with his
life-world through his two principal creations: lemlogy and culture. Even in
the chapter where we discussed “de-industrialimatiotried to stress the
tremendous amount of adaptation that man proveditapf, an adaptation as
revealing as the response man gave through thstieluevolution to problems
that he was facing for the very first time in histoon a scale that required
answers never before invented.

My model was an abstract model, so | “tested” @iast the facts of history.
In Latin America, Africa, Korea, the Islamic worlthdia, and China, thus, not
only the Western world, we discovered various kiofiscience (understood as
systematic thinking about nature) and technologieated in the service of the
members of these cultures. Different cultures ediffit goals; or different webs
of meaning and, we saw this difference, even umgsg, reflected and
amplified in the nature of techniques.

The free ability to determine their own culturabgramme was reinforced
by their inborn technical capacity, which led irriiuo acertain degree of
independence concerning the relations of thesestsegiamong themselves,
including the West. After the “traumatization” ohet older civilizations,
however, by the new found technological power &f West, (appearing, this
latter, in response to ecological pressures) the-Western capacity for
technology and independent culture seemed to balwe and underestimated
by both sides, dominants and dependent.

By the 1950s, these civilizations and cultures =ted of leaders who had
been taught or had taught themselves to accejdehehat they had nothing to
offer of their own, that they must look to the adés for ideas, for expertise, for
capital, anceven for what they ought to think.

The process of technological dominance was paedlldly feelings of
cultural superiority. The anthropologicaodel(to use the terms of this book)
was de-universalized and assumed the flesh of #st&kh experience of human
development: thus did the Western paradigm appearodel,even parade as
one, and Western technology and culture as criferidhe understanding of
other societies. All other paradigms were relegatethe heap of antiquated
human experiences. It also seemed reasonable te &gt the goal towards
which the world should be, or was moving to, was iwholesale
Westernization”, Toynbee’s image of the East sudnogto the West. The
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foundations of such a new world culture would, @fise, indisputably be laid in
the image of Western man.

What | have tried to do since that first chaptdpiseparate the model from
the parochial paradigm to which it had become h#daoor with which it had
turned out to be identified through the procesgoént history. The divorce was
necessary as a prelude to an argument to re-esttabplurality of paradigms, a
result that historically would approximate, in terof power, to a situation that
existed before the disruptive impact of the VasaoGhma epoch. Today, it
might conceivably be possible to identify three petng paradigms, three
independent paradigms: the Western, the Soviet,tleadChinese. No more.
Such indeed is the poverty to which the mind of rhas been reduced. As for
the rest, we can only talk in terms of pale imias.

Is the relativization of the Western paradigm itelvie or not? The future
seemingly holds an ambiguous answer. On the oné, lzenGreece and Chile
show, the attempt to get out of the Western systetry out an alternative may
be disestablished by the American or Soviet governim And yet, it seems
plausible to argue that the relativization is inabie if we consider not merely
one or two nations, but all the Southern nationsingpout inexorably from total
dependence to the industrial world.

The displacement of the West in its monopoly oter groductive process
will be accompanied by the displacement of its npahy position as the arbiter
of what is proper for the Southern nations in thalm of culture, ideas, and
ideals. The wider dispersal of the ability to proegoods will be accompanied
by the wider dispersal of the ability to producead.

Let me argue the case for the distribution to aewigeographical area,
particularly among the Southern nations, of thditgtib produce goods.

In recent years, a new concept has suddenly entae@dirculation among
those who normally talk and write about the Greigtde between the North and
the South: interdependence. It is a Western propabich promises “gains to
all parties within a benevolent framework”. Thesetalk of partnerships in
“development”, when anybody knows that ‘“interdepsrad”
among unequal partners can only result in the ésplon of the weaker
partners. But let me examine the concept a bit njaé&d

At first glance there does seem to be a great deahterdependence
between the industrial and the Southern nationaytold is not disputable that
exports of primary products - raw materials andepdommodities - are crucial
to the incomes of the new nations. At the predem,tbetween 80 and 90 per
cent of their export earnings are derived from ariyrproducts and more than 80
per cent of their foreign exchange accrues fronodspgo the industrial nations.
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There are some who feel that the internationalsgiwi of labour, which this
implies, reflects an immutable law of economic.life

Thus, Daniel Patrick Moynihan could tell an abselytincredulous
Assembly that “if global progress in economic depehent falters”, it would be
the Southern countries that would submerge firee €conomic health of the
industrial countries, pontificated Kissinger, “sntral to the health of the global
economy”. And another official went to the extefitctaiming that “the most
important single thing the OECD countries can dotf@ Fourth World is to
continue to prosper”.

This strange idea that the improvement of the dardof the people in the
Southern countries must “remain a mere footnoteéh® prosperity of the
developed world” seems to be a peculiar Westemnstat. The arrangement of
the world in which the Southern nations serve asc&s of raw materials for
Western industry and as export markets for Westanufactures is not one
preordained by any divine purpose. “It is true,’tatb the distinguished
West-Indian economist, Sir W.A. Lewis, “that th@gperity of underdeveloped
countries has in the past depended on what theld call to the industrial
countries, but there is no reason why this shoaidicue.”[27]

Lewis went on to assert that there was no reas@adh why the countries
of Asia, Africa, and Latin America should not cante to survive and thrive,
“even if all the rest of the world were to sinkdnthe sea”.[28] The simple
reason for this blunt claim was, according to Lewtie fact that the value of the
total trade between the industrial and the Southations did not average even
four percent ofthe GNP of the industrial nations. As Carlos Didejandro put
it:

The purely economic arguments pro and con openméssle and finance have a way of
becoming less than compelling when quantificatienapplied to them. Free trade
enthusiasts are embarrassed by calculations shdahénghe gains from trade for most
countries (North or South) typically come out toflections of one per cent of Gross

National Product when neo-classical tools are uisadich estimations. They are put in
the awkward dilemma of admitting that all the shwgisabout peanuts... [29]

Lewis also based his arguments on the fact thafréeeflow of trade and
investment - at least in recent times - had doneerharm than good to the
Southern countries. On every ground, he observethow possible to state that
some of the Southern countries might be bettecloffing themselves off from
the West. That it made better sense, for exampteh& Southern countries not
to compete with OECD nations in OECD markets, buiuild up trade among
themselves, an idea already proposed, but cut dgvihe IMF. [30]

More important, the Southern countries have allrdsources needed for
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their own development, something that cannot be, $af example, of Europe
and Japan. Taken together, they (Southern) haveptus of fuel, fibres, iron
ore, copper, bauxite and practically every othermaaterial. In agriculture, they
are perfectly capable of feeding themselves, tHraxghange with each other:
it is then perfectly ridiculous to beg the Unitedt8s to buy more coffee and tea
so that they can pay for American grain, when tmyld produce more grain for
themselves. [31]

It was better, continued Lewis, to expand tropitralde with tropical
countries, instead of with the temperate landstheuy there was little sense in
the Southern nations using their best lands to grofiee, tea, cocoa, sugar,
cotton, and rubber, “all of which are a drag on itierket”, when there was a
booming trade or market for cereals, livestock, atier feeding stuffs. As for
industrialization, it made again little sense to velep light
manufactures - textiles, footwear, electronics, thiedike - where competition is
cut-throat and the market already rapidly saturafbéeére was no law of nature
that laid down that the Southern nations must catnate on light rather than
heavy manufacture and import their machinery fréw industrialized world
instead of establishing their own metal-using indes “which is where
employment is really to be found”.

In other words, the real issues are not more vatdése World Bank, new
rules for multinational corporations, reduced farifnd better terms of trade, not
even the stabilization of raw material prices incanstantly fluctuating
market - though all of these might be seen as gbhort objectives. On the
contrary, the real issues concern the eventuakindlization of the Southern
nations themselves, and thus a gradual turnabout their present role as
export economies.

The nature of these export economies is well kndwas,been long studied,
and needs no fresh description. [32] But what wahleir industrialization,
using their own resources, involve? What would be tonsequences, for
example, if together they succeeded in raisingr thleaire of world industrial
output from its present level of 7 per cent to 25 pent, as seems to be the
determination all around? Such a programme, ifrioteffect by the year 2000,
would actually wreck the absolute position of thedtn the world’s productive
systems and relegate it to a relative place. How?

Conceivably, the increase from 7 to 25 per centidiwhas been termed a
“modest objective”, it could be more) could be absad without dislocation, if
we assumed a continuing high level - 8 per cenapeum or more - of world
industrial growth. On current projections, the aggr annual growth rate may
not rise more than 5 per cent. According to oneutation, this is barely more
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than is necessary just to keep unemployment irlthieed States down to its
present inflated level.

Add to this, the increasing share of the Commugisinomies in the world
market. The new programme, if implemented, wouldeaken the West's
traditional hold over the world economy and dradlc limit its ability to
manipulate it in its own interest. In other worttse wheel which carried the
West to pre-eminence in 1900 will have turned dultle by 2000.

The chances of this happening are all the moreoolsvivhen one sees that
the Western nations are getting increasingly degeincn the Southern
nations - not the other way round. C.J.L. Berthotdes down the following two
points (among others) that indicate a changingsan:

In many developing countries, the industrial seagrowing fast, and in a number of
cases, the percentage of the GNP accounted fardugiry approaches that of the rich
countries (the percentage of the population whiochiojks in industry is however
generally lower). This growth is in any case muastér than in the rich capitalist world,
and in a number of cases more , than enough to@osage for the growth in population.
A number of developing countries are getting muchrancontrol over their own
resources of raw materials and fuel - to such dangxhat the gradual shift of foreign
intervention from the primary to the secondary pieighn sector is certainly no longer
due merely to the “pull factor” of higher profitsitalso to the “push factor” of growing
power and self confidence of the periphery. In,factme authors go so far as to claim
that the combined effect of these two factors afttiure will probably lead to a gradual
decay of neo-imperialist intervention. [33]

There is more evidence of this, and particularlyhaf multinational role in
the entire situation, in the chapter significarttied, The Power of the Poor,
that magnificent volume on the power of the multimaal corporationsGlobal
Reach[34] To be sure, as Barnet and M alter, the authors, pointhe whole
movement in that direction may be thwarted by néaments entering the
scenario. And certainly, the West will fight back keep the existing order
intact.

This is the reason why the Southern nations havedded in the Charter of
Economic Rights and Duties, the “full permanenteseignty” of every state
over its “natural resources and economic activiti@scluding the right to
nationalize, expropriate, and transfer ownershignaver necessary to ensure
effective control. It is in this light that the lieh nuclear explosion makes
flawless political sense. Flawless if we remembiskiger’s surmise that “we
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are headed for an era in which economic problendspatitical challenges are
solved by tests of strength”.

The United States, Germany, and Japan have praddaitntheir task to
continue the use of the existing international eooic order, to improve and
strengthen it in fact. The other European countoesthe other hand, seem to
have come around to accepting the obvious. The evhatblem, the French
foreign Minister, M. Sauvagnargues, once declanets whether the industrial
nations were ready to accept “the principle ancttiresequences of accelerating
industrialization” in the Southern nations. The Wegian representative at the
Assembly of Nations termed it the “challenge” alflustrialized countries must
face.

THE IMPORTANCE OF THE GENERATION OF SKILLS

The Chinese seem to have already provided an ert&kample the direction
in which the Southern countries may move: | aminglkere of the pattern of
industrialization adopted. The Chinese have bededain this by the influence
of their own historical past. [35] The isolationisoh Chinese thinking is a
quality of Imperial China, which was scarcely camted by the problem of
“things foreign” as a result of its own assumedurall superiority in most fields,
which led in its turn to presumptions of self-sciffincy.

Mao’s commitment to a mode to technological devedept that did not
attempt to imitate industrialization as it existgts present form, but to form a
base of industrial activity in spheres where itdme the leading edge of
agriculture, was not, of course, the result of kcgaset forth from the Chinese
Revolution of 1949; at most, it was after a grezdlaf trial and error and the
Soviet experience of 1960 that the present stratggy concretized. The
Southern nations are probably fifteen years latefteeir inclination for a more
autonomous technological development seems to dtem a similar
disenchantment with foreigners, this time the Whastations. But the Soviets at
least were committed to the industrialization ofr@h something that cannot be
said of the relationship between the Western nationl those of the South. So it
should not be long before the Southern nationstatiegolicy that foreign trade
should only be a supplement to basic internal a@greént of their resources.
[36]

The vast size of the Chinese domestic market anaviilability of most of the
important raw materials within China means than€se economists do not have to
seek foreign contacts, a conclusion that shoukebjbally obvious and applicable to
the Southern nations should they act in concere €annot be realistic if one
expects the Southern nations to learn their vaduiaislons and change overnight:
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the important thing is that Southern nation ecostsvand planners do not think as
they did twenty-five years ago, which signals adged, but thoroughgoing
revolution in consciousness about strategies, afitisé newer ones proposed being
in fact increasingly divorced from the Western pagan.

Industrialization and its acceptance as a leadwatpf in the economies of
the Southern nations is no longer a matter of despuost of these nations at
least seem to think it necessary, a minimum amolittand if this decision has
been made with a view to the circumstances of ttesies, and not to continue on
their race with the West, and if we grant the ratévieaders concerned, the
freedom to make their decision about it, thereeiy\ittle to say,-except perhaps
indicate how the Southern economies might just glgouinto it the surest
possible way: here the experience of China is uradalke.

An engineer who is also a craftsman will easily enstand what follows.
The transition from “manufactures” to “modern intly§ as Arnold Pacey has
so well brought out, may have meant abandoningtiwadl skills, yet the
relatively gradual and continuous transition whigs effected in Europe meant
that some knowledge, skill, and experience wasullgetransferred from the
older form of industry to the new. In India, on titber hand, or even Tanzania,
some of the older forms have been destroyed eitheolonial times oreven
under present governments, they have been left unattended, while new ones
have then been tried out unnecessarily on barrién %] Michael Polanyi has
beautifully analyzed the meaning of craftsmanskipwhere, and so has Ortega
y Gasset in the essay | have discussed earliehdsatthe Chinese approach to
the problem might just as well sufffice. Perhapgpi@ach” is the wrong term:
what “happened” in the Chinese capital goods inglisstems more to the point.
[38]

The Chinese capital goods industry is presentlyidated by two distinct
groups of firms: one, the recipients of major inagent inputs and Soviet
equipment imports during the 1950s, including a et pre-1949 histories of
Japanese ownership; the other group includes sneaiterprises, but these are
much older and constitute the legacy of pre-waungtdal activity in the private
sector. This latter group received relatively mimmiusions of investment or
imported equipment after 1949.

In the 1960s, however, a decade in which econonfitcudties and
international isolation forced domestic producate larger attempts to improve
quality, variety, and manufacturing techniquesydis the second “traditional”
group that came to the rescue and establishedaa ptesition of leadership.
Why? The simple answer might be that this grouddcsubstitute experience
for investment and thus indicate and stress the@itapce of the accumulation
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of skills in enlarging China’s production possitids. There is nothing that can
substitute for skill development, however, as thisgtan-aided plants showed.
The second group’s accumulation of their techniskills was due to a
remarkable period of continuity, evident in thistbry, for example, of a firm
like the Talung Machinery Works of Shanghai.

These works were begun in 1902, and principally leyga repair
specialists, who later found it easy to move orcsssfully into textile machine
repairs, parts manufacture, and only after all,tligo the production of
complete sets of cotton-spinning equipment. It wesskills acquired by the
Talung veterans and other private firms, and bgeheho had studied abroad or
worked in railway shops or foreign-owned factotiest enabled a rapid growth
and diversification of the entire machine industlyring the final pre-war
decade (1927-1937). It was the presence of theéle thlat made the transition
from repair work to manufacture of complete equiptiess difficult that it
would have been otherwise.

The new government of 1949, however, ignored tlodder and smaller
units during the first decade, and instead cona&drnearly half of overall
industrial investment in 145 Soviet-aided projedisth few exceptions, these
were either created anew, such as the Loyang campe expanded
Japanese-built plants, such as the Anshan SteddsMarwhich earlier Chinese
participation had been limited to supplying senills#t labour. Shanghai, the
centre of China’s older, inherited industry, whithned out 22 per cent of
machinery output and 19 per cent of national inghisbutput in 1957, received
only three of the Soviet-aided projects, and a n&Eeper cent of overall
investment during 1953-57.

China’s second Five Year Plan (1958-62) contineele drafted with the
expectation of continued large-scale acquisitio®@fiet blueprints, equipment,
and technical expertise, but was disrupted by thielen withdrawal of Soviet
technicians in 1960, of Soviet supplies of petnaleumilitary goods and
equipment needed to complete unfinished construgtiojects.

It was precisely the enterprises and regions thed heceived little
investment during the fifties that could now risefitl the gap. The petroleum
industry, which has achieved a tenfold output iaseesince 1960 is equipped by
primarily converted engineering plants includingnfier textile machine repair
works like the Talung Machinery Works mentionedeatty, and the old
Lanchou General Machine Works, a provincially mathglescendant of a
nineteenth-centurgrsenal. The Talung Works, which have now pioneered in
manufactured petroleum equipment, compressorsactiinery for producing
artificial diamonds, illustrates the continuing avative success of the older
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engineering firms.

Capital investment cannot be the key to the expiamavhy these older and
smaller firms have proved readily capable of depielg new products and
techniques: we have observed that investment bgddsem in the fifties. Their
strength is a matter of technical experience, wiligchssentially a long-term
affair. In other words, China seems to have gomeuth the first industrial
revolution in its entirety.

There is no way in which the Southern economieshyguass this crucial
stage. In fact, unless this first stage is goneutin, the second and third
industrial revolutions will never see an integrated dispersive development:
there is no way to short-cut the process by goingctly to the higher level
stages. In spite of all that the industrial natiorey advise, the most profitable
kind of technology they have to sell belongs testhbigher stages. This is why a
lot of what goes under the label of “transferseatinology” is maladaptive.

The import of foreign capital goods and equipmeay fine the quickest and
cheapest method of injecting new activities inpsexindustrial economy, but its
long-term effects are negativas it curtails the skill formation proceds.also
prevents domestic firms from learning to implemeatv techniques without
purchasing equipment. Should exchange problemsliical trouble disrupt
foreign equipment supplies, domestic- capacitypsneb new methods suddenly
becomes a constraint on the productive systemdske.

In China, the sequence of repair, parts manufactune full manufacture is
encouraged in both urban and rural areas. Forepair shops have begun to
manufacture trucks, locomotives, and agriculturglipment. Small rural
producers of fertilizer, cement, iron, power, c@algd machinery are expected to
repair and often even to manufacture their owngagent.

Thus, the accumulation of skills has also diredevance in the in-
dustrialization of the rural areas, which presupga$ie diffusion of industrial
skills to large masses of the Chinese populatiomtlear example here is the
Chinese adoption of the use of vertical shaft telthnology in most small-scale
cement plants. The number of these plants increasedabout 200 in 1965 to
2,800 in 1973, and total output increased from hbu§ million to an estimated
20 million tons.

Jon Sigurdson thinks one of the reasons for thedypadoption of the
small-scale plants is probably the high transpimmatcosts involved in
transporting cement from large-scale plants usingting kilns. But he is also
keen to note the impact of these plants on thesidgh of skills:

A large number of people are being trained in itidaisprocess technology. A sizeable
number of people have, inside production unitseired training in organizational
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skills. A smaller number, but still sizeable, haheen trained in administrative skills
related to the procurement of machinery and raveras, distribution of products and
coordination with other industrial units. [39]

India seems to have moved in the opposite direchimhan experience with
vertical shaft kiln technology thus far has coneerfour plants: two have failed.
The development of these plants on a larger scale stalled when larger
manufacturers intervened: it is well known thatlesist in the sixties as the
movement might have been taken seriously, thatctraent adviser to the
Government of India also happened to representrge I®anish cement

machinery manufacturing firm in India. [40] Furthi#should not be overlooked
that many of the proven existing mineral resourfesthe manufacture of

cement have been leased out to established laade-sement manufacturers,
who have obtained licences for their activities.dAin is in the cement

small-scale industry that the ITDG (London) begdisscounter-local expertise
movement.

Perhaps, it is possible to argue that the transfetechnology through
foreign firms might at least lead to a diffusion sMills concerning modern
large-scale processes. The evidence, say MichagbKi Barnet and Muller,
points the other way: Kidron writes:

Research and development are invariably condudiezhd; the fruits of development
are invariably imparted, if at all, at very highstin royalties, fees and other payments,
and not always in their entirety; through theirgwotion and staffing policies the major
investing firms attempt to systematize a continwdagtrol of know-how; and much else
in the same vein. Since the Indian partner is nlynaasigned - and readily accepts - a
narrowly specialized range of functions, the diifusof skills that does take place is
largely fortuitous. Indeed, since the typical madawvesting firm owes its dominance
and income largely to its technological monopolydifferent outcome would be
surprising. [41]

Sales of techniques or know-how come through cottaion agreements,
signed between Indian industrialists and foreigmjganies and the majority of
them are dictated more by the Indian industridlesagerness to exploit Western
technology for quick profit than for any other mareaningful purpose, and
more often than not they are meant for the prodootif non-essential goods:
vacuum flasks, lipsticks, toothpaste, cosmeticgsdieres, ice-cream, gin,
chocolates, beer, biscuits, dry batteries, readgengarments.[42] All these and
more are high-income wants in India.

The situation within the public sector managed $irim hardly different.
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Who is in charge of the Indian Planning Commiss@nindian planning?
Evidently Indians. In reality, foreign experts slipp by international
corporations through private or governmental chinneulti-purpose river
valley projects, atomic power plants, flood contppbgrammes, agricultural
research, geological surveys of mineral and oibueses, town planning,
railway expansion, road development, bridge consta, the manufacture of

indigenous tractors - in each of these areas fortghnical experts have been
preferred to Indian engineers. [43] The latest instance o tmnfortunate
xenophilia is the construction of the second Hopdgridge near Calcutta.

The project report was initially broached by anamigation created by the
Ford Foundation, and approved by the Foundatioaffic experts. The World
Bank prepared to finance half the construction agjiare, evidently since the
bridge would enable easier handling of raw materiggpecially minerals from.
the northeastern belt to the Calcutta port for @&yen processing by
multinationals. The techno-economic survey was dpn&endel, Palmer, and
Triton of London. Finally Freeman, Fox, and Pattarsf London were asked to
design the bridge. Germany’s LUNA concern was aitsiied to join in. The
fees payable to all these experts: 10 million rgpdéde Indian engineer was
ignored, not because he has no experience, butdetareign aid for the bridge
came tied with the stipulation that foreign expartbe used.

If India is in some sense representative of Asizegally, Nigeria may be
regarded as representative for Africa in a singlamtext. Nigeria is one of the
more active of the African economies in. termsh& investment in technical
training and the quantity of trained manpower aldé. Here, too, however,
most of the training seems to be not properlyagdi The Nigerian Society of
Engineers placed the following advertisement imlg@pers on September 11,
1970:

The Society is amazed that in a country with twotlmee Universities producing
graduate engineers, most of whom have not beentaldecure employment in the
engineering field, government officials should dounally feel that our development
projects can only be conceived and executed bygiorengineers ... For instance, the
Kainji Dam, the largest engineering project evedantaken in Nigeria, produced no
benefit to the country in engineering manpower tgwment ... If Nigerian graduate
engineers cannot get employment on engineeringe@ojn Nigeria, how are they to
obtain their practical training and experience? Wéée that the various governments
[that is, of Nigeria] are obsessed with the reaneitt of foreign engineers ... The Society
believes that the whole purpose of University etlocaand manpower development
will be defeated if concerted plans and legislati@re not made to enable young
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engineering graduates to be assimilated into thaaay of the nation by way of “on the
job training”. The Nigerian Society of Engineersliigeen endeavouring to get people in
government circles to make it obligatory for foreigngineering firms who control the
bulk of the consulting, construction and manufaotyrindustries in this country to
employ Nigerian engineering graduates...[44]

Contrast the Indian and the Nigerian cases withdhe of the former
secessionist enclave of Biafra: what happened wathard to this area’s
technological competence can be shown to have i@ttum similar fashion in
the technological histories of Europe (as distifiotm Britain), Japan, and
America. The Chinese, after the Soviet withdrawedyvide one more example.

I am thinking here of one of the possible conseqgesrof delinking one’s
economy from the rest of the outside world. [45] @arlos Diaz-Alejandro
observes, in the first place, delinking will nott@matically lead to better
conditions for the de-linker, as the examples affBuand Tibet (before Chinese
incorporation) show. But there is a great dealigihiicance, as he shows, in
making the world safe for selectivity: that is, blvag countries, particularly
Southern ones, to establish selective links withNorth. Biafra is an extreme
case (not even China comes close) of what can hagpen an economy is
delinked totally from the outside world.

During the Nigerian civil war, Biafra found itselflockaded from the
outside world, thus forcing its engineers and tedbgists to go to work on their
own. The result needs mere description and no caomrde broad range of
consumer and non-consumer goods were soon indiggnptoduced, all in
small-scale units, and at a fraction of the cajuitaput of equivalent
installations in Europe or in the rest of Nigeriatlze time. Goods produced
included not only petrol and diesel fuels, but spamgine oil, protein extracts
and salt, besides vaselines, chalks, and biscuits.

Pure salt was produced with small locally-fashionetils at a cost no more
than £3,000 and capable of a little over ten tom®ath. A refinery, the result of
a wide range of adaptations and innovations, apdlde of producing petrol,
diesel, and kerosene guantities of 15,000 tonsaa wes set up at a cost of
£50,000. The mechanical parts were fabricated aglded on site. The high
capacity furnace of the normal high-scale, soptastd refineries was replaced
by very simple but effective home-made burners. ganed with a refinery built
in Nigeria by Shell- BP, this unit gained as much 400-500 per cent in
capital/output. A large number of home-made “cogkpot” refineries were
begun to produce crude petrol at costs as low 88.£3

A soap factory at a cost of £25,000 was producsigaod a product as a £
1 -million, foreign-owned soap unit in Algeria. Tpan to produce cement in
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small-scale units was ultimately disrupted by ttheamce of the Federal forces.
This inverse correlation between the absence @idortechnical aid and the
spurt in indigenous productive capacities is awdélaven in the case of some
Indian industries.

Early in 1924, the colonial government of India mepd a small tariff on the
foreign match-making industry in the country. Tleeiff was introduced to
protect the indigenous match-making industry. Thedsh Match Company,
against whom the tariff had been directed, chantmaics, and began to
manufacture matches through two new subsidiariéh kwdian names: the
Western India Match Company and the Assam Matchpg2om By 1945, its
eleven factories in both subsidiaries were supgly@-85 per cent of demand.
Further, it even continued to provide the necessavwy materials, including
wood, and chemicals, to the indigenous industmsifitg he small-scale units,
mostly cottage-based, continued to disintegratdi] the government, after
independence, intervened to restrict the outptit@Swedish units.

The consequences were soon obvious: cottage igdesgpanded its
productionthree and a half timebetween 1949 and 1961. (The issue still
remains, of course, basically unsolved, for Swedisltch continues to produce
three-fifths of total output, and still controlsneitenths of the production of
potassium chlorate, one of the principal ingredieimt the manufacture of
matches.)

The second example concerns Unilever, with an ingidosidiary operating
under the name of Hindustan Lever. This particdlan today holds the
commanding position in the soap and detergents stngdu Immediately
preceding the Second World War, it was producingrigeone-third of total
factory output. It cornered 70 per cent of the retukfter soap rationing was
ended in September 1950, with the result thatahgekt indigenous producers
were operating at one-half to one-third of insthibapacity compared to 94 per
cent at Lever. In 1960, Lever was still selling @& of the 152,000 tons
produced, the decrease having come about when teakred that it would be
better to cut down production than to further aotage indigenous producers.
The cut-down resulted in the rise of the indigensertor itself. [46]

To most development experts or elite plannersénSbuthern nations, any
process that does not use “advanced technologyinigges is at least
theoretically out of date and will soon be supm@antThe Biafran experience
was belittled, for example, as the octane valub@petrol produced in the small
units was 80-85, thus not as efficient as the “aded units”. If we consider the
number of years, however, it took European and Agaarrefineries to achieve
their present octane values, it then becomes eggigrent that the Biafrans, in
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obtaining such high octane values in less thantyEur monthswere simply
very good engineers indeed. E.F. Schumacher woakk fcalled it all
“intermediate technology”.

The real question, however, is whether any teclgicdd system is more
advanced than another. If the term “advanced” eduserely to refer to a
technological system suited for areas of high legeinomic status, there is then
no basis for any attitude which seems to suggasttitvanced technology is any
more dignified or complicated than technology difter other areas. The skills
and ingenuity of engineers and technologists aeglexd in each economic area
and the task is no easier whether the area is egoally advanced or not. Every
technological system requires the same level araliahof resourcefulness and
originality.

And it is also obvious that in the measure in which Southern nations
increase their dependence on foreign technologigatems, they will also
proportionately diminish the technical abilitiestbéir own peoples.

THE RELATIVIZATION OF CULTURE

This brings us to the other principal element af lsemo fabemodel: culture.
For, once the monopoly of the West over the pradoaf goods is restricted,
the event will create new and legitimate problettha level of the production
of ideas. The world of learning will never be tlzare again, having entered a
new phase, where the question of what constitutesvledge and history will
find as many different answers as there are cudture

In their great eagerness once to “catch up” with \estern nations, the
Southern countries | observed tried to take oventbansised originally by the
industrial nations. What is not so easily realizethey also took over the goals
of the societies or models they set out to imitatéich resulted in a devaluation
of faith in their own values, culture, and civiliza.

To put it differently, a new normative structuresasught to be inculcated,
and more often than not, this structure of normstwieectly against the grain of
what the Southern nations had inherited from thpaist. This resulted in
disrupting their possibility of preserving their delr cultures

andtheir ability to create newer adaptations in cantinwith the old. Once the
normative ideals of the West were adopted, or seersuperior, it became
necessary to force people to adapt to the allegagigrior culture.

Wrote the Turk, Yasar Kemal, once:
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| do not believe that most Turkish intellectualshaall their good will, will be helpful to
socialism. For 200 years the Turkish intellectuas ped the West; imitated the West.
An ape is not creative. It may look human but itds creative. Since Turkish bourgeois
intellectuals have aped the West for 200 yeary, tlae not made any contribution to
Humanity for 200 years ... Now after 200 years, mvive say let us turn to our Identity,
let us set up our own socialism, real socialismntthey turn against us, and start looking
for models ... They look for the model of the Sovimion or the model of China. The
entire struggle of Lenin has been to create his mwdel.

And that other Islamicist, Mehmet Akif, roundedthe final consequences
of all this imitation fever with the following choé words:

People of a nation, whose religion is imitationos& world is imitation, whose customs
are imitation, whose dress is imitation, whose tnge and language is imitation, in
short, whose everything is imitation are clearlgrntiselves mere imitation human
beings, and can on no account make up a sociapgmod hence cannot survive.

Gladly, we are entering now a new period, charedrprincipally by the
realization that not only was our imitation of théest and its culture our
psychological problem, but that there is little angre in Western culture or
even in the intellectual presentation of the Westeadition that is any more
touched by “absolute” values. The idea for exantpbt the West is out to
preserve the world and keep safe for democracy has been exploded to
smithereens. The irony surrounding the sixty-str@ig§ team in Athens that
considered it more important that Greece could lb&@stion against communism
than that its democratic government should be predgin the very birthplace
of democracy) is further sharpened with the follogvguote from a letter of the
late President L. Johnson to the Greek ambassatiorprotested the American
plan:

Listen to me, Mr. Ambassador. Fuck your Parlianaam your Constitution. America is
an elephant, Cyprus is a flea. Greece is a fldhd$e two fleas continue itching the
elephant they may just get whacked by the eleptanthk, whacked good. [47]

Recent decades have produced research that quéséotdemocratic”
functioning of most of the Western industrial nato[48] Every aspect of their
societies, including the medical, have in receargeome under heavy criticism
and disillusionment, principally from Westernersrtiselves.[49] It remains to
say something finally about the Western educatisgatem, and the Western
academic world.

It should be clear by now that the Western acadgresentation of the
world has run into serious difficulties, most oéith a result of ethnocentric bias.
There has, indeed, been very little of objectivbotarship in citadels of
knowledge that once claimed to be the arbitershpéativity. | have tried to
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indicate these grave inadequacies in humerousossctif this book. | do not
know about the education of Western children, leutainly it would be a great
error to permit the education of non-Western chitdwith these ethnocentric
works.

In the history of technology, at least mesttten histories of technology, |
have shown for example that a great deal of evigldras been illegitimately
ignored, twisted, and wrongly interpreted, givihe final impression that there
has been but one essentially worthy developmetiteofnode of production, the
current Western one. If others have existed, tlae been treated as footnotes.

A theory that does not take into consideration amyrfacts as are available
is generally unacceptable. It is time to proposg thwork that deals with the
history of technology, but which is actually a bist of the technology of a part
of the world, is certainly no real history of tedhrgy, and should not parade
under that name. This proposal should be seenttm@xo every other area of
academic life, whether we are discussing art, stlucchildhood. [50]

No longer is it possible to simply assume Westdjedadivity in scholarly
matters. Worse, there is a growing body of evidghatindicates that Western
scholars have cooperated sometimes with theirgubahe latter’s bid to further
and continue their exploitation of the people & 8outhern nations. [51] There
is therefore need for a list of all such scholhet have cooperated in such tasks.
Ultimately, there will come a time when every Westevork betraying an
ethnocentric bias will have to be removed from lthearies and committed to
the flames, in the words of David Hume, “for it @amtain nothing but sophistry
and illusion”. [52] New books will have to be

written for a more universal age no longer carvethe image of Western or
European man.

THE THIRD LEVEL: THE OTHER HALF THAT DIED

| have repeatedly turned to China in this chaptet,because | think that the
Chinese have answers to all the problems the cquery world faces;
nowhere, indeed, would | wish to propose the raglien of the Chinese
paradigmad nauseamNeither the Chinese nor the West has any monopoly
about the way the world should be; or, in the lomg, about how life may be
lived.

What | do appreciate about the Chinese paradigntsisevolutionary
perspective about the role of people in the evaiutf a society and its goals.
There have been in history two major approachdisisgdssue: one has believed
in direction from the top, the other, participativom below. In the latter case,
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participation from below, we seem to come quiter t@she horizontalization of
the members of a society. Chitendsto the second alternative, and | tend to it
too.[53] Roland Berger once emphasized the verly emture of the Chinese
tendency:

In his August 1955 speech Mao Tse-tung used thasglizu ti kong shengvhich
literally translated is “regeneration through owvrnoefforts”. This more accurately
conveys the true meaning of the policy than thentéself-reliance”. “Regeneration
through our own efforts” also makes it clear thes is a policy radically different from
“self-sufficiency” or “autarchy”. It is in fact thenass line applied on the economic front
and stems directly from Mao Tse-tung’s consistenpleasis that “the people, and the
people alone, are the motive force in the makingafd history” and that “the masses
have boundless creative power”.

Except perhaps in a few other countries like CutzthTeanzania, the Chinese
elite’s attitude to the rest of the Chinese popaoitahas no real counterpart in any
other region of the world. | have here in mind marely the industrial nations,
but more especially, the Southern countries. Chis, more than any other
society, released the creative capacities of iplge Within the space of a mere
twenty five years, it has passed through its intklgevolution with little of the
suffering that accompanied the revolutions of thestrn nations.

Let me take merely the Southern countries: when speak of the 44 poor
countries or the “Third World”, they normally dotrgualify their statements by
observing that there are rich people and poor peopthis region. It is, in fact,
more than evident that these rich groups have gpipted most of the benefits
of “development” programmes over the past twenig-ffears, that they are the
key channels for the entry of multinational corpiames into local economies,
and that more often than not, they use the powdfasftern arms to repress their
own populations. Nobody in his right senses wo@anvlling to deny that these
privileged groups have grown richer in the recesstpand that their poorer
compatriots have grown poorer.

I have therefore consciously evaded, throughostlibbk, the proposing of
any facile solutions to the poverty of people iagh countries. | do believe in
fact that the most beautiful blueprints for thederation of poverty have long
since been proposed and that they cannot be exitecteake any dent into the
problem so long as the elites that control thesaentties do not want any
solution to the problem.

So we have the Norwegian philosopher, Johan Galtyprgducing
scintillating pieces on “self-reliance”, or a Mytdaith a world antipoverty
programme. Rarely do we get a Diaz-Alejandro, wheratudying the merits
and demerits of a proposal such as delinking, lectee linking, would note:
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So even if all rules allowing for selectivity intarnational markets were accepted, or
indeed, even if all Southern demands now embodiedalls for NIEO were to be
immediately accepted by the North, it is doubthattthe mass of the poorest citizens in
the South would feel much improvement in their wedfat least in the immediate future.
This is just another way of saying that the certealelopment problems for most LDCs
are internal.[54]

There are those who feel that better commodityeagests and stabilized
prices for raw materials for coffee and tea willpghtihe people of the Southern
countries. They do not wish to realize that begtgces will merely aid the
minorities who own the best land in the Southeranties and who produce
these cash crops to get richer still, and to tiggsavate the disparities in income
levels in the region. [55] And oppression is a reltaonsequence of very wide
disparities in income levels.

The greatest amount of oppression takes placemtitiei Southern nations,
where the disparities are largest. There are nopeaple in these regions, only
the oppressed. This oppression has a politicalspasid no amount of

intermediate technology or delinking moves will edessolve that base. Thirty
years after independence, lower income groupsdia llike the Harijans still get

their houses burnt, their wives raped, and themaseturdered if they attempt
any moves at emancipation or organization for $qustice. There are still

people naive enough to think that a gas-plant aew sickle will solve the

problem. They won't.

There are those who also believe quite sincereyaktending the arm of
the multinationals into the Southern countries Wilhg the latter more aid and
technical expertise to help them solve their pnolslg56] This is actually a view
of multinational corporation spokesmen themselBzwrnet and Muller have
studied the problem in minute detail and come up wihost of negative ideas.
They note:

The unfortunate role of the global corporation iaimtaining and increasing poverty

around the world is due primarily to the dismallitgahat global corporations and poor

countries have different, indeed conflicting, iet&ts, priorities and needs. This is a
reality that many officials of underdeveloped coig# lacking alternative development
strategies, prefer not to face. [57]

Barnet and Muller see a different scenario for fileeire, when intense
competition among the industrial giants for scaraes materials, “export
platforms” (low-cost labour enclaves from whichetxport to the industrialized
world) and new markets will give the Southern nadian importance in global

217



industrial planning that Lenin prematurely propo$adit in 1913. This could
only mean the further extension of these corpogieats on the soils of the
Southern nations. In the past, every such extemsierted to more oppression of
lower-income groups. [58]

In How the Other Half DiesSusan George provides some frightening
evidence of how this happens. [59] Most of it tagkxce in the context of the
New Agricultural Strategy, or the Green Revolutmmpularly named, as land is
appropriated from peasants to build agriculturaivensities, or these same
peasants are driven into the cities as huge dawosd fiheir holdings forever.
Farm mechanization itself is reducing the needfdom labour just when we
need to have more people employed. [60]

My final point is that most of all this is probabtyite well known. The
studies on the Green Revolution, on the pernicieffiscts of multinational
corporations and the abuses of corporate powerhén imdustrial nations
themselves, much less the Southern nations, a@mnlethere are any number of
studies on the poor, and this is my principal caimpl For, in any context in
which the poor are oppressed by elites, any furtifermation will always be
used against them. It seems reasonable to propoeessorium on all studies on
the oppressed.

One of the more courageous statements in this ddgacontained in the
speech of Martin Nicolaus to the 1968 conventiothefAmerican Sociological
Association, which bears repeating even at thesdate: He said:

The corporate rulers of this society would not pergling as much money as they do for
knowledge, if knowledge did not confer power. Sa, faociologists have been
schlepping this knowledge that confers power aoge-way chain, taking knowledge
from the people, giving knowledge to the rulers.

What if that machinery were reversed? What if thbits, problems, secrets and
unconscious motivations of the wealthy and powerfelre daily scrutinized by a
thousand systematic researchers, were hourly priedanalyzed and cross-referenced,
tabulated and published in a hundred inexpensiv&sromculation journals and written
so even the fifteen-year old high school drop-auild understand it and predict the
actions of this landlord, manipulate and contrioh

Would the war in Vietnam have been possible ifgtracture, function and motion
of the U.S. imperial establishment had been a maftdetailed public knowledge ten
years ago?

This is indeed a good programme for future reseamctt study on a
world-wide scale. For the past many centuries, axethad too many questions
asked aboutis, about the oppressed. It is now time to reversetables, to
enquire, for example, into why America wets itsggsavery time communism is
mentioned; into why the insecurity complexes of Hemtagon have proved so
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long-lasting; to ask why nations that trace tharestry to democratic Greece in
text books have in recent years not merely topjechocratic regimes but
continue to support totalitarian regimes elsewhbmy nations that claim to
have produced the Renaissance can spend so mugletiergy, and thought in
the almost paranoid pursuit of profit; how natidnat claim to be democracies
continue to cloak their largest industry, the prtehn of arms, from public
scrutiny and democratic control. Finally, it is eesary to ask how nations with
more than forty per cent of their best scientistd angineers engaged in the
production of weapons to destroy human lives allbthe world can advise the
Southern nations to use “appropriate technolog].[5

THE LOGIC OF APPROPRIATE TECHNOLOGY

It seems more than obvious that the further oneemalong a continuum from
poor to rich the more inappropriate the technolaiggystem tends to become. At
the lowest levels, the technological system isaalyeappropriate or intermediate
as the case may be. The poor and oppressed haagsahad to make do with
restricted means. They have also been more friegwogically. | spoke early
of the survival engineer engaged in the presematidis life in a hostile human
environment.

At the other side of the continuum is the enginemgaged in a reverse
ambition: the destruction of life: the two typesanigineers seem to be, meeting
already as the Western world and that other medaimacthe Soviet Union,
rush arms to Southern governments increasinglyrtiegao violence to quell
the despair of their hungry peoples. It seems aggin the engineer from the
industrial nations and the survival technicianhdmtman beings, can only meet
as dogs of war.

The industrial engineers from the Western world kvor a system, it is
generally admitted that wastes a great deal ofékeurces of the globe. The
Club of Rome report on the predicament of mankigchot meant for the
consumption of the Southern nations for these dowaste resources to any
extent as those of the North. And wHamallis Beautifulappeared, few people
realized that all the chapters except one dealh vitie inappropriate
technological system of the West.

It was the Dutch engineer, Ben van Bronckhorst, wheerved that the
changed circumstances involving raw materials filoenSouthern countries and
the energy crisis made inevitable a number of césirig the technological
system of the West itself. He wrote:

The search for new ways is not restricted to thentstes of the third world but certainly
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involves the rich countries themselves. It is eakto indicate case by case in what
direction the solution must be looked for ... Thés given the discussion of techniques a
new shape: the issue is no longer the contrast degtwnodern and alternative
technology, but the necessary technological devedop needed in each country. [62]

The relevant question here, however, is who isgytorhelp bring about this
shift to the necessary and desired technologicatldpment for each country.
What is involved here is the issue of the distilutof power, and the
concentration of it in the hands of private intésesd concerns. The politics of
technology often turn out to reinforce th@tus quoand the question remains:
who is going to impose solutions and where arepiblgics to promote their
imposition? How do we help separate the aims oématratic society from
those of private industry, for example and makefthmer control the latter?

There is a danger if issues are not confrontech@se terms. Take the
environmentalist movement in the United States:assive bureaucracy has
been created at the federal level for the pur@msmassive that there is a danger
that only private companies with their immense veses could deal with such a
bureaucracy, and eventually succeed in capturiagnén it had been set up to
supervisehem.For, as it may turn out, only a large corporatiaruld have the
finances to manage the economists, lawyers, lotsyiax experts and others
necessary to guide it through regulatory obstrastidrhis could conceivably
lead to a further refinement of the system undeiclwicorporate power
dominates the state. [63]

It is precisely such a situation that links the dibons of the oppressed in
the Southern nations with that of the unemployati@her concerned groups in
the Western nations, particularly those keen oriroating corporate and other
vested interests in order to bring about a moreamnvorld and a gentler
technology. The number of Westerners who have ctomeegret that their
societies ever placed their economies higher than timself is not to be
underestimated.

The followers of Marcuse might claim that the ptate&t of the industrial
countries have had their fires defused and beesnamodated into the attractive
lure of a capitalist-induced, consumer economy, theg may in fact be right.
But such an occurrence, hypothetical or real, lzaopity been followed by the
rise of militant non-poverished groups. The Dutohtdbution to the victory of
Vietnam over the United States is well known. Sonbw, is the famous Nestle
case, where a militant group based in Berne, utéipgaid a fine of 300 Swiss
francs to devastate the reputation and force clzingde advertising tactics of
that multinational corporation. Here, it is easiien how interests across nations
and cultures coincide, and can form the basis fiothér cooperation in the
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coming struggle to tame the power of the multinzie.
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Afterword (1991)

500 years ago a Spaniard named Christopher Colusailesl out from Europe
to set foot on a piece of earth his countrymenregr seen before. This book is
being brought out by the Other India Press in @&igpedition to coincide with
the fifth centennial of that epochal voyage. lbatas a new title, the credit for
which goes to Ward Morehouse. The original titldoho Faber)was
intelligible, it now appears, mainly to Roman Cdifpriests and seminarians.

Though | wrote the book as a doctoral dissert&tidt®76, how aptly it has
come to suit the new occasidicolonizing History isoncerned precisely with
the impact of the five centuries of interaction aontbnial dominance on the way
we perceived nature, ourselves, others. What andigleopportunity to
regurgitate the book’s themes! This edition is ¢fiemre being issued without any
changes.

The Columbus voyage was not only a daring achiewgrnieset in motion a
deadly chain of consequences that radically tramsfd the planet. No other
journey undertaken either earlier or in any othart pf the globe has quite
compared with it to this day.

Within six years of it, the Portuguese navigatosttada Gama landed at
Calicut on India’s west coast, inaugurating whaMKPanikkar would call
“the Vasco-daGama epoch”. A decade later, in 134Bhonso Albuquerque
conquered Goa (where this writer lives). As a cqne&ce of those fateful
journeys the destinies of Europe, South AmericaicAfand Asia were soon
intermeshed.

The invasion sowed the seeds of the idea of Eurapmllective notion
identifying ‘us’ against all those ‘non-Europeanshe invention of Europe
proceeded apace with the ‘discovery’ of the newldvdfurope’s contrasts with
the latter were emphasized so that it could gaildamtity it lacked, a security it
sought, problems faced neither by the Indians @iGhinese securely rooted in
civilizations with prodigious survival power.

The balance sheet of the 500-year encounter betthieeWest and our part
of the world is yet to be drawn up and there an@nsgt opinions being expressed
by cultural auditors on either side. For the Eueoy® the 5th centennial is an
occasion for pomp and celebration. For the peoplabiting the worlds
allegedly “discovered” by Columbus, da Gama anduflierque, the memory
of the past five centuries, being largely yearsraima and violence, is better
forgotten. The Africans, in fact, are demandingarations, while the South
Americans are insisting that what occurred duridg2land thereafter cannot be
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glossed over as an ‘encounter’ between two wotldgas an invasion coupled
with a violent conquest and takeover.

This is true. However, it still remains only a paftthe story of the five
centuries now past. For in addition to the invaib®outh America and Asia,
Europe also invaded itself and radically alterstivn soul. Because of a series
of well known technological and socio-political nsformations, Europeans
arrived at a belief that there were no limits todmeountered to the rational
manipulation of either man or nature. Thus this\grarge to re-make the people
of other worlds in the image of Europe was notrasidiental quest. It was an
intimate part of Europe’s express desire to sulpatdi human societies from
every part of the known world, including its owa the new project of inventing
a new kind of man.

Technological prowess led to the assumption of hsurperiority as well.
Only Europe mattered now: every other civilizatisas seen either as a crude
prelude to Europe or of no further relevance. Tlagr civilizations might have
other programmes yeas deemed interesting buttled tgnificance. Europe
decided its values were the only authentic onasait, music, architecture,
ideas, social organization, its ethnicity in shaduld become the only universal
for all men, and world history written to fit thesassumptions. The
socio-geography of other lands would be ploughaettuand the new European
seed sown therein.

Unable to converse directly with the subject rag@sppe set about creating
caricatures of the societies it ruled. Edward 3wid labelled one of the more
notorious of these instruments, ‘orientalism’: thgpressive corpus of literature
and institutions through which Europe attemptedidminate, restructure and
exercise authority over the Orient. Knowledge neflected political interests.
Once racial myths were invented, it seemed faee&siinteract with the myths
themselves rather than with the people those ngdcome to represent.

The quincentennial celebrations will focus on ti&hlof October, 1992.
However, Europe celebrated its conquest over steofdnumankind throughout
the period of dominance. It did so through itsréitare and poetry, its recorded
history, its Parliamentary debates, its sciencesh Imatural and social, and
through the tyrannical propagation of its mediaab\wledge. It is this political
literature thatDecolonizing Historyexcoriated, whether it took the form of
sociology, history, anthropology, histories of sie and technology, ethics. It
was a language of conquest, of conquerors, clathéek symbols of academia,
of scholarly objectivity.

The calculated and pompous abuse of the rest afiredl mankind was
naturally painful for the colonized: drowned ineament, they receded further
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into their shells, presenting an innocuous outwarhde of acquiescence to
disarm and humour the colonizer. But it inevitaalyo raised wave upon wave
of rebellious subjects, inaugurated the revolt mgjahe white and the west, and
generated a phenomenally large volume of hatredgiace the ambiance that
had greeted both Christopher Columbus and Vas¢gadaa when they set foot
on foreign lands.

It also proved to be no less devastating for Eurpevell. Ashis Nandy,
J.P.S. Uberoi and others who have been engageditheaanging Europology,
have demonstrated that the distortions under whach over-confident,
oppressive Europe began to operate boomerangedvid & correspondingly
damaging effect on the mind of Europe itself, &megs from which it is yet to
recover. The decision to treat those outside the gaEurope as aliens or as
opponents prevented Europe not only from identifyivith them but seeing
them as an integral part of its own experience.

Predictably, today, the grand social engineerirgjeat to re-make Asia or
South America in the image of Europe lies in tattéfhe entire imported
conceptual and behavioral edifice of bourgeoid smtiety and its institutions is
on the verge of collapse: we have come to discavgars with our own
traditions, perceptions and habits. Today, pospeddence, we still use the
inherited (not chosen) outward structure, but the bas gone out of it. Perhaps
it never had any soul. It had been imposed to fanets an instrument of power
and domination.

The reasons for this nearly wholesale rejectioBuwbpean civilization have
been analyzed and studied in numerous essaysnostahe most compelling of
them is that people are born as cultural artefsittsdistinct preferences, a major
theme inDecolonizing HistoryPeople qua subjects often accept things that they
would never do as free human beings. Once theardenlad been forced to sail
out, taking his baggage and furniture with him, tedclouds of oppression lifted,
people, like compressed molecules, would expandets, more comfortable
positions. A few Asian leaders (Jawaharlal Nehunkhi Abdul Rehman) might
attempt to hold the flag of Europe flying aloft farwhile. But theirs was a
transitional generation. The one that followedaibd have precious little reason
to be loyal to a distant civilization, and lessagiseeable to dismissing the
encounter with it as an aberration or a nightmare.

It stands to reason that, post-independence, thprassed civilizational
urges and preoccupations of the South, its Ramayand Mahabharatas, its
instinctual desire to survive, were bound to agbernselves and regain position
centrestage. As with a palimpsest, the earliedizational imprint would be
apparent just beneath the surface. Unlike a paéstpshe imprint would be
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alive and active.

Putting it in anotherway, once ‘Europe’ lost itdifgcal control over the rest
of humankind, its antipode, the ‘non-Epropean’ wpdimultaneously ceased to
exist as a counter-point It became difficult to keka or Asia in terms of being a
nondescript’ non-European’ mass any longer. Inglinat non-West, it is India,
thundered Nandy ifthe Intimate Enemyot without reason.

Thus, just as in 1492, we discover that countileslhdia and China have
once again returned to their own priorities andigal China and India between
themselves number close to two billion people. &xgly large societies, by the
time they are through with their own immediate tagiey have precious little
time for what goes on outside their borders. Irahd significantregions in the
South have also been political centres in their oght. They see Europe and
the rest of the world as mere adjuncts to their oultural projects. In fact, they
are unable to see Europe as essential to theimechethings. Often they do not
see Europe at all, except sometimes on an advertidiboard, which may exalt
European trivia like perfumes or underwear.

Now this is not because countries like India or &fala or Singapore are
growing industrial powers, and not because cowniiie India have become
regional powers either. These phrases (“industegjional powers”) only serve
to conceal depressing fictions.

The basis of Asia’s strength lies in the restoratd homo faber,n the
renewed ability of millions of its peasants to prod their own food and survive
even in the most difficult and adverse of circumsts, and to successfully
manage and conceal their inner world from the gryiands of those who are
still trying desperately to control them either dingh the propagation of
scientific temper, development or progress.

Is the new self-preoccupation of countries likedrathd China then just a new
parochialism evoked to fight and replace the dil@ocentrism now disgraced? Is
the continuing atrocious behaviour of Europe impiag festivities around the idea
of conquest a justification for rejecting the questhuman unity?

In his introduction, Rajni Kothari readily acknowges the inordinate
parochialism of the West, of its science and ijectivity. However, he goes on
to reject the notion that cultural relativism cam d satisfactory alternative to
hegemonistic universalism. He insists that if thesi\and its institutions are not
to be the basis for world unity, the solution ig togive up the quest for unity
altogether but to find a new basis for such umstead.

The moot point is whether the quest for such umitigs basis is indeed a felt
need of divergent cultures. ecolonizing Historyl fought for maintaining the
radical diversity of cultures on the ground thatrisirrevocably ethnic, and the
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idea of universality is meaningless and empty.

Fortunately at this moment, unlike as in 1492, Bar@s no longer looking
outward, but within. The orientation inwards is essitated by attempts to resolve
and iron out the trying and difficult problems asated with becoming a new
political entity, the United States of Europe. Hi@mantling of communist Europe
has also raised a fresh crop of problems that negght attention. All this simply
means that Europe may not have much time to déodtee preoccupations that
moved it to other parts of the world over the fast hundred years.

In that sense, the organization of the nationswbpe into a United States
of a sort, as a distinct formal political entitygym dawning on us, may sharpen
rather than shorten the felt distance between FEussm the societies of the
South. For now, unlike as in 1492, Europe seeksédate a new self-identity
without recourse to a counterpoint.

One clear sign of this, besides the quincentereiabrations, is the attempt
to make Queen Isabella (the sovereign who spongbee@olumbus journey), a
saint of the Holy Roman Catholic Church and thexefa special patron of
Europe. The Church was an active ingredient of5@ years of violence and
conquest. How very revealing that when more thdhtha globe is screaming
for a fresh commitment to equality and justice, i€tkan Europe in blatant
disregard should wish to canonize Isabella!

The question to ask here is whether Europe is loghaut of necessity or out
of choice. Freedom is the recognition of neceshity.only in this charitable sense
that one accepts the amalgamation of Europe. Téstiqn remains: is Europe free
from the demonology that drove those who led thelast 500 years?

The answer to that question is perhaps alreadigdeBy technology. And
the form of social organization the technology desanded and got.

Part of my dread of Europe came with my everydapeeence of
homogeneity in Europe - the dreadfulness of Eurofbee pointless drive for
productivity, efficiency, economy, achievement, @il found culturally
abhorrent and therefore politically repulsive. Tinge to homogenize the globe,
eradicate tradition, flatten cultural diversity, moufacture homogenous
individuals first sparked in 1492 was still alivadakicking. The Western
economies had nearly achieved this quest with degatheir own citizens. In
our part of the world, this quest has become effelgt mired in the mud despite
stimulation from the World Bank and other influehttapitalists. And steadily
drowning in a battle that may take another 500gear

| have documented a history of anti-developmentviamy next book, a
sequel tdDecolonizing Historytitled, Science, Development and Violefakso
being published in this year by Oxford Universitgss).
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True freedom can only come when we are permanébéyated from any
further imposition of Europe’s image of us on ust bhat Europe still does not
glitter. Or that America does not beckon as a psechiand. But ordinary people
within the more ancient civilizations seem to hawene to the conclusion that
the kind of organized life and living modern teclogy demands is ill-suited to
their own view on life. The reduction of human lgsirto abject consumers on
the one hand, and ‘productive’ and ‘efficient’ cags mindless megamachine
on the other, both seem somehow an affront to hunisiory as we have known
it.

But that is only part of the problem. The principak still remains that for
the past five hundred years, little that Europe ididicated that a superior
civilization was at work, one that had to be inethor incorporated with zeal,
love and admiration, not fear.

Maybe in a distant future, after we have found elwes, and Europe for its
part has come to terms with the inevitability ofegting the rest of humankind
as equals, we may dream of a new voyage of disg@fenutual attractions that
will allow a more harmonious relationship than bassted in the past 500 years.
Till that comes to pass, we who refuse the inwtato be Europeans must reject
the unity of man as well.

Parra 403 510 Goa, India. Claude Alvares
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